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Faced with making college admission decisions on an increasingly large number of 
applicants, many higher education institutions have begun to consider using additional 
information to assist with those decisions.  Unlike college admissions practices for the 
population of first-time freshmen, however, admission practices for the population of transfer 
students have been largely ignored in the literature.  There is evidence that the transfer student 
population is growing and will likely continue to grow for the foreseeable future, which 
emphasizes the need for colleges and universities to find additional suitable information to use in 
transfer student admission.  Using data from the University of Nebraska Lincoln and the College 
Board, this study investigated whether AP examination scores are valid predictors of later 
college performance.  To help fully explore that relationship, the predictive power of AP 
examinations scores was compared to the predictive power of other potential admissions criteria 
(e.g., high school rank, ACT/SAT scores, previous college GPA), and those relationships were 
examined for both the population of first-time freshman as well as transfer students.   
The results of this study indicate that the population of transfer student applicants is 
indeed growing.  Furthermore, this population of students is changing over time, as an increasing 
percentage of transfer students have AP examination scores in their records (although that 
percentage is still quite small).  AP examination information was found to be positively 
correlated with the measures of college performance, but AP examinations added little to the 
prediction of college performance after accounting for other predictors used in college 
admissions like high school rank, admission test scores (ACT or SAT), or previous college GPA.  
Instead, high school rank was generally found to be the best predictor of college performance.  
Findings, limitations, and recommendations for future studies are discussed.  One specific 
recommendation for future research involves the need for a better understanding of the 
population of transfer students.  That information would be vital to any further efforts to examine 
potential predictors of transfer student performance in college.  
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Chapter 1 
Introduction 
 The College Board‘s Advanced Placement (AP) Program provides high school students 
with an opportunity to engage in college-level coursework while still in high school with the goal 
of helping students make a more fluid transition from high school to college.  In addition, end-of-
course examinations are offered, and a student can earn college credit and/or advanced 
placement based on his or her examination score.  The AP program has earned a reputation as a 
high-quality educational program, and its success is evidenced by its tremendous growth.  In 
1955-56, its inaugural year, 104 schools participated in the AP program (2,199 examinations), a 
number which has grown to 17,032 schools (and roughly 2.7 million examinations) in 2007-08 
(College Board, 2008a). 
 Since the program‘s inception, AP examination scores have been used as a basis for 
awarding college credit and/or advanced placement, and the growth of the AP Program can be 
attributed to, at least in part, the collegiate success of those students who have received such 
awards. Ewing (2006) reviewed this literature and summarized that in general, students who are 
exempted from an introductory course based on AP examination scores performed just as well, if 
not better, in subsequent courses than students who were not exempted, citing work by Burnham 
and Hewitt (1971); Dodd, Fitzpatrick, DeAyala, and Jennings (2002); Morgan and Crone (1993); 
and Morgan and Ramist (1998).   
The awarding of college credit and/or advanced placement based on AP examination 
scores is, however, not the only function of the AP program.   Other uses of the AP program are 
becoming more prominent, both at the school and individual levels.  At the school level, the 
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number of AP courses offered, the number of students enrolled in AP courses, and the number of 
AP examinations taken have begun to be treated as indicators of school quality.  Newsweek, for 
example, publishes an annual list of the top 100 schools with respect to an index known as the 
―Challenge Index‖, which is simply a ratio of the number of AP, IB, and Cambridge 
examinations taken by the students in a school divided by the total number of students in that 
school.  In a large national survey of AP teachers, 75 percent of the teachers (N = 1,024) polled 
claimed that schools across the nation were expanding their AP programs to ―improve their 
school‘s ranking and reputation in the community‖ (Duffet & Farkas, 2009, p. 3).  
At the individual level, the AP program has begun to be included in the college 
admissions process.  Faced with the challenge of making distinctions among a growing number 
of applicants, almost all selective universities and colleges have begun to consider participation 
in AP or other honors courses when granting admission, although the method in which that 
information is used varies from institution to institution (Geiser and Santelices, 2004).  
According to a study conducted by the National Research Council (2002), ―Admissions 
personnel generally view the presence of AP or IB [International Baccalaureate] courses on a 
transcript as an indicator of the applicant‘s willingness to confront academic challenges‖ (p. 55).  
In fact, the College Board website lists ―Stand out in the college admissions process‖ as one of 
the major reasons a student should participate in AP courses (College Board, 2009a).  The use of 
AP course participation in admissions has also undoubtedly contributed to the AP Program‘s 
expansion, as students are generally aware that attempting more rigorous coursework in high 
school will be viewed favorably on their college applications.     
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 Although participation in AP courses is currently being used by many colleges and 
universities as part of admissions consideration, some research has indicated that AP 
examination scores would be preferable to AP course enrollment as an admissions criterion 
because they are more predictive of college performance than participation in an AP course 
(Geiser & Santelices, 2004; Hargrove, Godin, & Dodd, 2008).  Unfortunately, the use of AP 
examination scores for admissions purposes is problematic due to the chronology of events.  For 
many typical college-bound seniors (who attend college the fall after graduating from high 
school), college admission is decided prior to the administration of the AP examinations; thus, 
AP examination scores are often unavailable for admissions purposes.    
 Not all college students, however, take the traditional avenue of enrolling in a four-year 
institution the fall after graduation.  The population of undergraduate transfer students is large 
and growing.  According to the National Center for Educational Statistics, approximately 6.2 
million students were enrolled in community colleges during the 2006-07 academic year, making 
up 35 percent of all undergraduate students (Condition of Education Annual Report, 2008).  
Furthermore, the Community College Survey of Student Engagement (2008) reported that 51.7 
percent of students indicated that transferring to a four-year institution was their primary goal in 
attending a community college, and another 21.5 percent indicated that transferring was a 
secondary goal.  With overall college enrollment numbers at both two-year and four-year 
institutions on the rise (NCES, 2008, table 189), the numbers of students enrolling in community 
colleges and transferring to four-year schools is also likely to increase. 
The economic challenges facing our country may also influence the transfer student 
population, as an increasing number of qualified students may choose to enroll in less expensive 
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two-year institutions and subsequently transfer into selective four-year institutions.  These types 
of factors may have an influence not only on the numbers of transfer students, but also the 
demographic and ability characteristics of transfer students.   
Furthermore, many four-year institutions do not require transfer student applicants to 
submit scores from an admission test such as the SAT or ACT and instead rely on previous 
college GPA (e.g., community college GPA) as the primary admissions criteria (Handel, 2009).  
If transfer student admission becomes more competitive, it may be beneficial to have additional 
admissions information to help make distinctions among transfer student applicants.   
Thus a primary purpose of this study was to investigate whether the AP examination 
scores of transfer students are valid predictors of later college performance.  To help fully 
explore that relationship, however, the predictive power of AP examinations scores was 
compared to the predictive power of other potential admissions criteria (e.g., high school rank, 
ACT/SAT scores), and those relationships were examined for both the population of first-time 
freshman as well as transfer students.  From a research perspective, this study has made 
contributions to the literature in two key areas.  First, this study focused on the population of 
transfer students, a growing population that has received much less attention in the literature than 
the population of traditional four-year students.  Second, it further investigated the relationship 
between the AP Program and college performance for a more general group of students, 
information which is useful to those concerned with the college admissions process, testing in 
high school, transitions in higher education, and the continued success of the AP Program. 
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Chapter 2 
Review of the Literature 
 A major purpose of this study is to examine the relationships between a number of 
potential admissions criteria and college performance, with special emphasis on the relationship 
between AP examination information and the college performance of the transfer student 
population.  This chapter provides a review of the literature on a number of issues relevant to this 
topic.  Included first is a brief overview of test validation theory.  Subsequently, the transfer 
student population is described, including current enrollment patterns and transfer rates.  Third, 
undergraduate college admissions practices are discussed.  The fourth section pertains to the AP 
program, including a brief overview of the program as well as a summary of research on the 
relationship between the AP program and performance in college.  This chapter then concludes 
with a cohesive description of the purposes of this study and a list of specific research questions. 
Overview/History of Criterion-Related Test Validation 
 In measurement, samples of observations are gathered and used to form conclusions 
about the individuals (or groups of individuals) being measured.  Naturally, a fundamental 
concern is whether or not inferences and/or decisions based on those measurements are 
justifiable.  Validity can be thought of as the degree to which the measurement captures 
information that is relevant to the decisions or inferences to be made (Thorndike, 2005).  
Validation, then, is the process of collecting and evaluating evidence that pertains to the 
proposed usage of the measurement results (Cronbach, 1988; Kane, 2006; Messick, 1989).   
 Prior to 1950, the dominant model used in test validation was the criterion-related 
validity model (Kane, 2006), defined by Cureton (1951) as ―the correlation between the actual 
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test scores and the ‗true‘ criterion score‖ (p. 623).  The criterion was thought of as ―true 
performance on the actual task‖ (p. 623), and consisted of another variable that was either not 
available at the time of testing (e.g., future performance) or much more costly to obtain, 
financially or otherwise, than the test.  In the criterion-related validity model, a test was seen as a 
valid measure of any criterion variable it correlated with (Kane, 2006).   
Criterion-related validity studies can be classified as either concurrent or predictive.  In 
concurrent validity studies, the criterion scores are usually obtained at roughly the same time as 
the test scores.  In predictive validity studies, the criterion scores often represent future 
performance on a task and therefore are collected at a later period (Kane, 2006; Thorndike, 
2005).  In both cases, the biggest challenge in criterion-related validity studies is the difficulty in 
obtaining a suitable criterion variable.  Finding a criterion variable that is better than the test may 
be problematic, and the validation of the criterion measure is often accompanied by its own set 
of challenges. As Kane (2006) notes, ―Once one begins to question some criteria, it becomes 
clear that all criteria are questionable‖ (p. 19). Nevertheless, criterion-related validity studies still 
hold a valuable and prominent role in certain types of measurement, especially tests used for 
selection or admission purposes (Kane, 2006; Zwick, 2006).   
Since 1950, views on test validation have expanded to address some of the limitations of 
the early criterion-related model, although many of the earlier additions to validation theory still 
focused on correlational relationships.  Campbell and Fiske (1959) stressed the importance of 
demonstrating that a measure not only correlates with connotatively similar variables (i.e., 
convergent validity) but that it does not correlate with connotatively dissimilar variables (i.e., 
divergent validity).  A few years later, the concept of incremental validity was proposed by 
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Sechrest (1963), who suggested that any measure that is intended for predictive use should add to 
the prediction of a criterion, above what can be predicted by other sources of data that are ―easily 
and cheaply obtainable‖ (p. 154).  Incremental validity is especially relevant in studies such as 
this that involve higher education admissions, as admission test scores are used as predictors of 
future performance, and other, easily obtainable information exists that is used in the admissions 
process (e.g., high school grades).  Incremental validity studies provide a framework for judging 
whether admission tests improve upon the predictive power that could be achieved using that 
other information. 
More recently, test validation theory has moved beyond its dependence on correlational 
methods.  Presently, test validation theory calls for the proposed use or interpretation of the test 
scores to be clearly stated, including any important assumptions, and then focuses on the 
examination of any relevant evidence (which may or may not contain correlational evidence) to 
form an evaluative judgment regarding validity of the intended use or interpretation (Cronbach, 
1988; Kane, 2006; Messick, 1989).  The Standards for Educational and Psychological Testing 
(AERA, 1999) suggest that, ―validation can be viewed as developing a scientifically sound 
validity argument to support the intended interpretation of test scores and their relevance to the 
proposed use‖ (p. 9).  The specific types of evidence to be examined depend on a variety of 
factors (e.g., type of test, intended use of scores) and often come from multiple sources, but the 
general approach to test validation remains relatively consistent across applications.  In this 
broader context, criterion-related validity studies (i.e., predictive/incremental validity studies) 
should be viewed as simply one component, albeit an important one, for the validation of tests 
used in higher education admissions (Zwick, 2006). 
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The Transfer Student Population 
 In the U.S. educational system, the most frequently traveled path to a bachelor‘s degree is 
for a student to enroll in a four-year institution the fall after his or her high school graduation and 
complete a college degree at that same institution (Bowen, Chingos, & McPherson, 2009).  This 
―traditional‖ path, however, is not the only option for a bachelor‘s degree seeker, as a large 
number of students earn their bachelor‘s degree after transferring to a new institution.  Some 
students begin at a two-year college and proceed to a four-year college or university after 
completing some ―general‖ credits or earning an associate‘s degree, while other students begin 
their undergraduate careers at one four-year institution and finish elsewhere.   
 Transfer students represent a non-trivial number of undergraduate students in the U.S.  
According to the National Center for Educational Statistics (NCES) (2008), approximately 40 
percent, or roughly 1.2 million college students began their postsecondary careers at a two-year 
institution in the fall of 2006, and as mentioned in chapter one, approximately 35 percent, or 
roughly 6.6 million undergraduate students in 2006-07 were enrolled at two-year schools.  
Furthermore, the Community College Survey of Student Engagement (2008) reported that 73.2 
percent of students indicated that transferring to a four-year institution was either a primary or 
secondary goal in attending a community college, although the actual transfer rate is much lower 
than that figure.  The NCES Condition of Education Report (2003, indicator 19) indicated that 29 
percent of students who enroll in a two-year institution will eventually transfer to a four-year 
school.   
Overall college enrollment numbers are, in general, on the rise, a pattern which holds for 
both two- and four-year institutions (NCES, 2008, table 189).  During the current decade (2000-
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2007), first-time freshman enrollment numbers at all degree-granting institutions have increased 
by roughly 50,000 students per year (NCES, 2008, table 198).  First-time enrollees at two-year 
colleges, while down from their peak numbers in the late 1970‘s and early 1980‘s, have begun to 
creep upwards again. Despite falling in 2003 and 2005, their numbers have averaged an increase 
of almost 5,000 students per year since the beginning of the decade (NCES, 2008, table 198).   
At least part of the increase in community college enrollment numbers can be explained.  
The recent recession has helped to make many two-year colleges an enticing choice, as tuition 
and fees were, on average, $8,435 cheaper than four-year colleges in 2007, a difference that 
increased to $11,005 if room and board costs were considered (NCES, 2008, table 331).  That 
gap is also growing over time (NCES, 2008, tab 331; CB, 2008).  Reynolds (2006) performed a 
cost-benefit analysis of attending a two-year college, and listed cheaper tuition rates, the ability 
to live at home rather than college housing, and the ability to complement a work schedule with 
flexible class scheduling as financial benefits of attending a two-year college.  It should be noted 
that Reynolds‘ (2006) analysis also revealed that some of the financial benefits to beginning at 
two-year colleges were lost because those students had lower bachelor‘s degree attainment rates 
and took longer to graduate than students who began at four-year colleges, even after controlling 
for important student differences.  Nevertheless, some students simply do not have the funds to 
permit them to begin at a four-year institution. 
Some states have adopted policies which give incentives to community college students 
who transfer to four-year colleges to finish their bachelor‘s degree.   Virginia, for example, 
enacted the ―Two-year college transfer grant program‖ in 2007 which gives financial assistance 
to associate‘s degree earners at two-year colleges who wish to transfer to a four-year institution 
10 
 
(Virginia, 2007). A majority of states have also developed articulation agreements aimed at 
establishing clearer rules concerning how credits are transferred between schools.  The intention 
of these articulation agreements is to make for a smoother transition of credits between two- and 
four-year institutions (Anderson, Sun, & Alfonso, 2006; Ignash & Townsend, 2000) and 
decrease the costs for bachelor‘s degree seekers who begin at two-year schools (Reynolds, 
2009).  Growth in the numbers of high school graduates, an increasing proportion of minority 
students in the U.S., and more stringent admissions requirements at four-year institutions are 
additional forces that are pushing students to begin their college careers at community colleges 
(Wellman, 2002). 
Judging from the trends described in the previous chapters, it appears safe to expect that 
the numbers of students choosing to begin at a two-year school will continue to grow, especially 
as long as the current recession persists, thus it appears likely that the number of transfer student 
applicants at four-year schools will also continue to increase. 
Undergraduate Admissions Criteria: Current Practices 
In the U.S. higher education system, colleges and universities vary greatly with respect to 
size, location, selectivity, and mission.  It should not be surprising, then, that admission policies 
also vary a great deal from institution to institution, making it somewhat difficult to summarize 
those admissions practices that are currently employed by U.S. post-secondary schools.  Each 
year, however, the National Association for College Admission Counseling (NACAC) reports on 
the ―State of College Admissions‖, and lists the most popular admissions criteria used by four-
year colleges and universities.   
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To acquire data for the 2007 State of College Admissions report (NACAC, 2007), surveys 
were sent out to all four-year, degree-granting colleges in the U.S. and each school was asked to 
rate the importance of a number of possible admissions criteria.  The possible ratings were 
―considerable importance‖, ―moderate importance‖, ―limited importance‖, or ―no importance‖.   
The top four factors that were endorsed as being either considerably or moderately important 
were grades in college preparatory courses (93.3%), admission test scores (i.e., ACT or SAT) 
(88.3%), overall grades (87.6%), and strength of curriculum (86.8%).  Other factors that were not 
as universally accepted include counselor recommendations (61.9%), class rank (61.7%), teacher 
recommendations (60.6%), essay or writing samples (58.5%), extracurricular activities (44.6%), 
and interviews (33.5%).  Other types of test scores were broken up into several categories and 
did not score as highly, such as subject test scores (i.e., AP, or IB scores) (33.1%), state 
graduation exam scores (19.7%), and SAT II scores (13.7%), but those percentages would likely 
have been higher if they had been combined to form some sort of an ―achievement test score‖ 
category.  See Table 17 on page 33 of that report for a complete set of survey results. 
In a large-scale survey conducted jointly in 2000 by ACT, Inc., the Association for 
Institution Research, the College Board, Educational Testing Service, and the National 
Association for College Admission Counseling (Breland, Maxey, Gernand, Cummings & 
Trapani, 2002), four-year institutions ranked high school grade point average or class rank as the 
most important factor in admissions, with admission test scores ranked second and pattern of 
course work in high school ranked third.  This same survey had been administered previously in 
1979, 1985, and 1992 as well, and these findings were consistent across all four administrations.  
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Scores from achievement tests ―were not viewed as highly important in admissions decisions in 
any of the four surveys between 1979 and 2000‖ (Breland et al., 2002, p xi). 
As indicated by the both NACAC admissions report (2007) and the joint survey (Breland, 
Maxey, Gernand, Cummings & Trapani, 2002), an overwhelming majority of four-year 
institutions use both admission test scores and some measure of high school academic 
performance (class rank, overall grades, or grades in specific courses) to assist with making 
admission decisions.  A majority of two-year institutions, on the other hand, generally have open 
enrollment policies, or at least very minimal requirements for admission (Bowen, Chingos, & 
McPherson, 2009; Bryant, 2000; Cohen & Brawer, 2002; Zwick, 2006).  In fact, roughly 80 
percent of two-year institutions had open admissions policies in 2006-07, and only 2.1 percent 
required that applicants submit standardized admission test scores (NCES, 2007, Table 315).   
Although summaries exist that describe the admissions criteria used to admit first-time 
freshmen applicants at both two- and four-year institutions, noticeably missing in this picture is 
the admissions criteria that four-year institutions require of their transfer student applicants.  
Many four-year universities and colleges use a different set of admissions criteria for transfer 
student applicants than for first-time freshman applicants.  At the University of Nebraska, for 
example, first-time freshman applicants are required to submit either an SAT or ACT score.  
Transfer students, on the other hand, are exempt from this requirement and are instead required 
to submit grades earned in all prior college courses.  Other states such as (California, Maryland, 
Virginia) have gone so far as to guarantee acceptance into one of the state‘s four-year institutions 
upon earning an associate‘s degree at one of the state two-year institutions.  
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It is likely that the transfer student admission policies mentioned in the preceding 
paragraph are not unique, however, very little information could be found that summarizes the 
frequency of such policies.  The only source that even briefly attempted to review the criteria 
used in transfer student admissions was Stephen Handel‘s Community College Counselor 
Sourcebook: Strategies for Advising Transfer Students From Experienced Community College 
Counselors (2009), in which he states that a transfer applicant‘s prior collegiate academic record 
is often the most important criterion in transfer student admissions, especially as a student 
becomes farther removed from high school. 
The Debate Over Which Admission Criteria is “Best” 
 Before exploring the research relevant to this debate, it is important to remember that 
most four-year colleges and universities have adopted a meritocratic approach to admitting 
students, with preference given to students who are predicted to experience academic success in 
college.  Thus it is often assumed that the ―best‖ admissions criteria are those pieces of 
information that most accurately predict academic performance in college.  Recalling that higher 
education institutions vary greatly in selectivity, size, location and mission, it is important to 
remember that no admissions criteria can be shown to be the best across all institutions.  In fact, 
leaders in the field of undergraduate admissions seem to be unified in their stance that there is no 
―one size fits all‖ approach that can be adopted regarding admissions policies and that multiple 
sources of information should be used when making admissions decisions (ACT, 2009; College 
Board, 2009; NACAC, 2008).   
 Also, before one begins to compare different admission criteria on their abilities to 
predict college success, one needs to agree upon a suitable measure of ―college success‖.  Each 
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measure of college success has its associated problems, but some are used more frequently than 
others.   Graduation from a four-year institution within 5 or 6 years has been argued to be the 
most appropriate criterion for use in admissions validity studies (Bowen, Chingos, & 
McPherson, 2009; Camara, 2008); yet the most commonly used measure of college success is 
first-year GPA (Camara & Echtenhart, 2000; Ramist & McCamley-Jenkins, 2001), primarily 
because first-year grades are often the most readily available, courses taken during a student‘s 
first year are typically more similar than any other year, minimizing comparability issues, and 
freshman GPA is highly correlated with cumulative GPA (Camara & Echtenhart, 2000).  Many 
other important measures of success in college have been used in practice, albeit less frequently, 
such as specific course grades, cumulative GPA, attrition/persistence, time to degree, 
promotions, teacher ratings, and special awards (Bowen et al., 2009; Camara & Echtenhart, 
2000). Also, a few small studies have incorporated non-academic measures of college success 
into these types of validity studies, using, for example an inventory of situational judgments to 
measure traits such as leadership and social responsibility (Camara, 2008; Schmitt, Oswald, & 
Gillespie, 2005).    
 The next few sections review the literature regarding the predictive validity of the most 
prominently-used admissions criteria at selective four-year institutions in the U.S: high school 
grades or rank and standardized admission test scores.   
High School Grades/Class Rank 
 High school records are firmly entrenched in their role within higher education 
admissions, and for good reason.  Not only are they widely accepted by the public in their role as 
an admissions criterion, but research has consistently shown high school grade-point average 
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(HSGPA) or class rank (HSCR) to be a valuable, and often the most valuable, predictor of first 
year college GPA and graduation (Armstrong & Carty, 2003; Bowen, Chingos, & McPherson, 
2009; Bridgeman, McCamley-Jenkins, & Ervin, 2000; Bridgeman, Pollack, & Burton, 2004; 
Burton & Ramist, 2001; Camara & Echternact, 2001; Geiser & Santelices, 2007; Geiser with 
Studley, 2001; Linn, 2005). 
Standardized Admissions Test Scores 
Before reviewing the predictive validity of standardized admission test scores, it will be 
helpful to provide a brief historical overview of the two most frequently used undergraduate 
college admissions tests in the United States—the SAT and the ACT.  The SAT and the ACT 
were taken by approximately 1.5 and 1.3 million students, respectively, from the 2006-2007 
graduating class (ACT Inc., 2008; College Board, 2008).  This overview will help set the stage 
for later discussions about the distinction between aptitude tests and achievement tests.   
In 1900, the College Entrance Examination Board was formed by 12 top northeastern 
universities in an attempt to organize and systematize the varying admissions criteria being used 
at the time by these universities.  Initially, essay examinations in a number of subject areas were 
developed, but in 1926, a new test consisting of mostly multiple choice questions – the 
Scholastic Aptitude Test – was administered to about 8,000 college hopefuls.  This test became a 
precursor for today‘s SAT examination. 
 The number of SAT examinees grew tremendously during the first half of the 20
th
 
century, due in large part to the invention of the automated-scoring machine in 1939 and the 
passage of the G.I. Bill in 1944 which sent thousands of returning World War II veterans to 
college (Zwick, 2006).  In fact, the number of college degrees granted more than doubled from 
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1940 to 1950 (Snyder, Hoffman, & Geddes, 1997).  In 1959, the American College Testing 
Program (ACT Inc.) emerged with a new test to be used in college admissions – the ACT 
examination.  The ACT was developed to be more closely tied to high school curriculum, 
initially consisting of English, mathematics, social studies reading, and natural sciences reading 
(Zwick, 2006).  At that time, these earlier versions of the SAT consisted of only mathematical 
and verbal sections.  These earlier versions of the SAT were viewed by many as aptitude tests 
(Atkinson, 2004), while the ACT claimed, and still claims, to be a measure of academic 
achievement (ACT, 2009).   
By the late 20
th
 century, the SAT and the ACT had become fixtures in undergraduate 
admissions across the nation‘s selective institutions.  In a 2001 speech to the American Council 
on Education, Richard C. Atkinson, then president of the University of California system, 
recommended removing the SAT (called the SAT I at the time) as an admissions criterion and 
switching to a college admission test that was more closely tied to high school curriculum, such 
as the SAT II subject tests (Atkinson, 2001).  As a result, several significant changes were 
introduced on the SAT (now known as the SAT Reasoning Test), including the removal of verbal 
analogies and the addition of more reading items, more advanced quantitative items, and a 
writing section, changes that were implemented in 2005.  Like the SAT, the ACT also added a 
writing section in 2005, although the ACT‘s writing section is currently optional (ACT, 2009).   
Atkinson‘s 2001 speech sparked much discussion concerning which type of standardized 
test scores—achievement versus aptitude—is best suited to be used in undergraduate admissions, 
although ironically, Atkinson himself later stated that the distinction between these two types of 
tests may be primarily conceptual (Atkinson, 2004).  Yet support for achievement tests appears 
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to be growing, as proponents have argued that the incorporation of tests that measure material 
learned in high school will ultimately influence high school teachers and students to spend more 
time on the intended curriculum and less time in special test preparation classes. (Atkinson, 
2001; Geiser, 2008; Geiser & Studley, 2001; Linn, 2005; NACAC, 2008).  Geiser and Studley 
(2001) also showed the SAT II subject tests to have less of an adverse impact to minority 
students and students from disadvantaged backgrounds than the SAT I reasoning test. 
Even with the recently implemented changes, can the current version of the SAT be 
considered an achievement test?  According the College Board website, the newest version of the 
SAT is ―an assessment of the critical reading, mathematical reasoning, and writing skills students 
have developed over time and that they need to be successful in college‖ (College Board, 2009c). 
Clearly, the current SAT reasoning test is more focused on measuring academic skills developed 
in high school than earlier versions were, although the SAT does not label itself as an 
achievement test (College Board website, 2009).  The ACT, on the other hand, does claim to be 
closer to the achievement test end of the spectrum, as the test content is based on overlapping 
state curriculum standards (ACT, 2009; Zwick, 2006).  In the absence of national curriculum 
standards, however, the ACT‘s value as an achievement test for any particular state depends on 
the actual alignment between the ACT and the curriculum within that state.  Regardless of where 
the SAT and the ACT claim to lie with respect to measuring aptitude or academic achievement, 
it is worth pointing out that these two tests have shown to be highly correlated—.92 according to 
one large scale study (Dorans, 1999).  They have also been shown to perform similarly in 
predicting college performance measures (Bowen, Chingos, & McPherson, 2009). 
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Validity of Standardized Admission Tests  
 Standardized admissions tests, like high school records, are firmly entrenched in the U.S. 
undergraduate admissions system, although like most tests, they are accompanied by a certain 
level of controversy.  The empirical evidence tends to support the use of standardized tests in 
admissions, as hundreds, if not thousands, of validity studies have examined the relationship 
between admissions test scores and later college performance (Camara & Echternacht, 2000), 
and a majority of these studies have shown these tests to be valid predictors of college 
performance, especially college grades (Bowen, Chingos, & McPherson, 2009; Zwick, 2006).  In 
a large sample of 165,000 students from 41 U.S. colleges, Berry and Sackett (2008) estimated 
the correlation between SAT combined scores (verbal + math) and first-year GPA to be around 
.35 (uncorrected) and around .55 after correcting for range restriction in SAT scores and 
variability in course difficulty.  Ramist, Lewis and McCamley-Jenkins (1993) examined data 
from 46,379 students from 38 colleges in the mid-1980s and found the validity coefficient 
(correlation coefficient) to be .36 (uncorrected) and.48 if corrected for range restriction.  They 
also found that even after taking high school GPA into consideration (r = .39), the addition of 
SAT scores increased the validity coefficient to .48, giving SAT scores an incremental validity 
coefficient of .09.  Burton and Ramist (2001) reviewed validity studies involving students who 
graduated between 1980 and the mid-1990s and estimated a number of weighted average 
correlation coefficients.  The weighted average correlation (uncorrected for range restriction) 
was .36 between SAT combined scores and first-year GPA (N = 16,995), .42 between high 
school record and first-year GPA (N = 25,175), and .52 if both SAT scores and high school 
record were used as predictors (N = 17,649).   
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   If graduation (that is, whether one graduated or not within a given period of time—most 
typically six years) is used as the validity criterion instead of college grades, standardized test 
scores still tend to be significant predictors, but the incremental validity of standardized test 
scores after accounting for high school record appears to suffer.  Bowen, Chingos and 
McPherson (2009) obtained data on the 1999 entering class from  21 ―flagship‖ universities of 
varying selectivity (roughly 125,000 students) and from a majority of the public institutions in 
the states of Maryland, North Carolina, Ohio and Virginia (roughly 78,000 students).  They 
concluded that standardized test scores (ACT or SAT), while sometimes statistically significant, 
do not add much to the prediction of four- or six-year graduation rates after accounting for high 
school grades.  They claimed this finding to be especially true for less selective universities and 
not as true for the most selective universities.  The Burton and Ramist (2001) study, which also 
examined graduation rates, reached a similar conclusion, stating that the correlations between 
preadmission measures and eventual graduation are ―lower than the correlations with cumulative 
GPAs‖ (p. 16).   
 Data from the studies mentioned above come from huge, nationally-representative 
databases, but the SAT test scores in those studies were all from previous versions of the SAT.  
The newest version of the SAT reasoning test, which can be thought of as being closer to an 
achievement test than previous versions, was first administered in 2005-06, thus the class 
entering college in the fall of 2006 was the first class to have taken the revised SAT.  Since that 
time there have been a few studies which have examined the predictive validity of this new test, 
with special focus given to the new writing section (Cornwell, Mustard, & Parys, 2008; Kobrin 
Patterson, Shaw, Mattern, & Barbuti, 2008).   The results of these studies indicated that the 
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validity of this revised SAT, as a whole, is largely unchanged from that of previous versions.  
High school grades and the new SAT both appear to be good predictors of college success.  It is 
interesting to note that both studies found the writing section to be the most highly predictive of 
the three SAT sections, even though adding the writing section did not substantially increase the 
predictive validity of the SAT as a whole.  Graduation data did not yet exist for the students in 
these studies, but it will be interesting to see if future research finds the new SAT to be a better 
predictor of graduation that older versions were.   
 Some might refer to the ACT and the most recent version of the SAT as achievement 
tests, and there would be some truth to that claim because these tests both measure academic 
skills learned in high school.  But what about the predictive validity of other tests that are 
sometimes used in admissions and that can be, in a stricter sense, considered achievement tests, 
such as the SAT II subject tests, AP or IB examinations, or statewide graduation tests?   
 In a large study using data from the University of California system, which includes SAT 
subject tests in their admissions criteria, Geiser and Studley (2001) reported that the SAT subject 
tests are slightly better predictors of college grades and graduation rates than the ACT or the 
SAT reasoning test as they tend to have higher validity coefficients after controlling for high 
school record, and they tend to be less correlated with other factors such as race or 
socioeconomic status.  Armstrong and Carty (2003) performed another large study at the 
University of California and found a similar pattern in their results, but noted that the differences 
between the predictive power of the SAT reasoning test and the SAT subject tests ―is modest‖ (p. 
1).  Bowen, Chingos, and McPherson (2009) also found at the most selective universities, SAT 
subject tests to be more valuable predictors of graduation rates than SAT/ACT scores.  Ramist, 
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Lewis, and McCamley-Jenkins (2001) and Bridgman, Pollack, and Burton (2004), however, 
found negligible differences in the power of the SAT reasoning test and the SAT subject tests for 
predicting college grades.  Linn (2005) summarized that the based solely on the prediction of 
college success, there is little reason to favor achievement tests like the SAT subject tests over 
the SAT reasoning test. 
 Although the primary purpose of the Advanced Placement and International 
Baccalaureate examinations are to justify class exemption or course credit for college work 
performed in high school settings, there is also a body of literature that addresses the criterion-
related validity of AP and IB examinations, but that is summarized in the next section.  
The Advanced Placement Program and College Performance 
History of the AP Program  
 In 1955, the Advanced Placement (AP) Program was initiated by the College Board to 
provide advanced, college-level coursework to students while still in high school.  In its 
inaugural year, 1,229 students took part in AP courses offered at 104 schools (College Board, 
2009).  One of the goals of the program was to help these students make a smoother transition 
from high school to college, as AP courses were developed to provide students with the types of 
academic challenges they would face in college (Commission on the Future of the AP Program, 
2001).  Students who enrolled in an AP course also were given the option of participating in an 
end-of-course AP examination.  Colleges who recognized the AP program would then award 
college credit and/or advanced placement to students who achieved high enough scores on those 
examinations.  AP examination scores are placed on a 5-point scale, and the common practice is 
to award college credit for scores of three or higher.  
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Since its inception, all facets of the AP Program have experienced tremendous growth.  
The number of students enrolled in AP courses has gone from 1,229 in 1955-56 to almost 1.7 
million in 2008-09.  The number of high schools offering AP courses and the number of colleges 
that have agreed to award credit and/or advanced placement based on AP examination scores 
have ballooned from 104 and 130 to 17,374 and 3,809, respectively, while the number of AP 
examinations taken has increased from just over two thousand to almost 3 million (College 
Board, 2009). 
Along with tremendous growth, the AP Program has achieved national recognition for 
academic excellence.  As the Commission on the Future of the AP Program (2001) stated, ―It has 
emerged as an important lever for promoting high academic standards for America‘s high school 
students.  In the midst of debates about the quality of American education, AP is regularly cited 
as a high-quality program that works.‖ (p. 1).  Furthermore, it has achieved respect as the 
―product of a unique collaboration between high school teachers and college faculty‖ (p. 1).  
Duffet and Farkas (2009) also noted the popularity of the program among AP teachers, as 77 
percent rated their school‘s AP Program as good or excellent.  Even more impressive in an era 
where standardized tests are largely criticized by teachers were Duffet and Farkas‘ (2009) 
findings that 86 percent of AP teachers believe that AP examinations effectively maintain the 
quality of AP courses and 90 percent think the tests are well aligned with the curriculum and 
course objectives (p. 10).  Even the federal government and several state governments have 
supported the program by providing funding for the program, mandating the offering of AP 
courses at all high schools, and subsidizing the professional development of teachers and the 
examination fees of students (Commission on the Future of the AP Program, 2001). 
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The AP Program‘s expansion, however, has paved the way for a few unintended uses of 
the program.  For example, Washington Post journalist Jay Matthews publishes his ―Challenge 
Index‖ each year in Newsweek that ranks the country‘s high school according to a ratio (the 
number of AP, IB and Cambridge examinations taken each within the school year divided by the 
number of graduating seniors) (Newsweek, 2008).  Duffet and Farkas (2009) reported evidence 
that rankings such as the Challenge Index do have an impact, as ―many teachers feel that parents, 
local newspapers, and attentive elites in the communities use a high school‘s AP Program as an 
indicator of its quality‖ (p. 4).  Being aware of some of these uses, the Commission on the Future 
of the AP Program (2001) identified several areas of concern that should be monitored to ensure 
appropriate future use of the Program.  One primary concern was the possible misuse or 
misinterpretation of AP examination scores, such as punishing students, teachers, or schools 
based on AP scores.  Other concerns included using AP in college admissions, using AP as a 
teacher and school accountability measure, assigning all the ―best‖ teachers to AP, and rushing to 
install AP courses in schools before they (teachers and/or students) are ready (p. 18).   
AP Program in Admissions 
Of those unintended uses, the one most relevant to this study is the use of AP in 
admissions.  According to Geiser and Santelices (2004), the inclusion of the AP program (and 
other honors courses) in college admissions did not take off until the 1980s.  Today, most 
selective postsecondary institutions consider participation in AP or other honors courses when 
granting admission, as they are faced with making distinctions among a growing number of 
college hopefuls.  Some colleges recalculate a student‘s high school GPA and give bonus points 
to grades in AP courses, but the common practice is to simply consider the number of AP 
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courses taken when reviewing the comprehensive high school record of the applicant (Geiser & 
Santelices, 2004).   The National Research Council (2002) reported that, ―Admissions personnel 
generally view the presence of AP or IB [International Baccalaureate] courses on a transcript as 
an indicator of the applicant‘s willingness to confront academic challenges‖ (p. 55), and the 
College Board website lists ―Stand out in the college admissions process‖ as one of the major 
reasons a student should participate in AP courses (College Board, 2009c).  According to the 
Duffet and Farkas (2009) study, AP teachers claimed more students wanting their college 
applications to look better as the number one reason for the increase in the numbers of students 
taking AP courses.  Plainly, the word is out that attempting more rigorous coursework in high 
school will be viewed favorably on a college application.     
As mentioned in the introductory chapter, AP examination scores are rarely used in 
admissions.  College admissions decisions for most graduating seniors are often completed prior 
to the administration of the AP examinations; thus, AP examination scores are unavailable for 
admissions purposes.  For the transfer student population, however, AP examination scores 
would be available to be used as an admissions criterion.          
Relationship Between AP Course Participation and College Performance 
AP course enrollment information is currently used in the admissions process, and the 
empirical evidence is mixed regarding the validity of this practice.  Hargrove, Godin, and Dodd 
(2008), in a large study using data from the Texas public school system, found some evidence 
that students who completed more AP courses tended to perform better in college.  They studied 
five cohorts of students (i.e., graduating classes of 1998-2002) and found that for the 1999 
cohort, students who completed 5 AP courses had significantly higher mean college GPAs and 
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credit hours than students who completed 3 or fewer AP courses.  For the 2000-02 cohorts, 
students who completed 4 or more AP courses had significantly higher mean GPAs and credit 
hours than students who completed 2 or fewer AP courses.  For the 1998 cohort, no significant 
differences were found based on number of AP courses completed.  Dougherty, Mellor and Jian 
(2006) also conducted a study using Texas data and found similar results, namely, that students 
who took an AP course were more likely to graduate in 5 years than students who took no AP 
courses.   
The U.S. Department of Education also conducted two studies and found that the 
academic intensity of one‘s high school curriculum was one of the strongest predictors of college 
completion (Adelman, 1999, 2006).  In those studies, the ―academic intensity‖ measure was 
comprised of several components with AP course enrollments being one of those components. In 
the second study, however, the results were disaggregated by those components and the number 
of AP courses taken was found to be a statistically insignificant factor.    
  Geiser and Santelices (2004) conducted a study using data from the University of 
California system that examined the relationship between college performance and both AP 
examination scores and AP course enrollment patterns.  They found that after controlling for 
high school GPA, SAT scores, SAT subject test scores, high school quality, and parental 
education, participation in AP and other honors courses bore little to no relationship with college 
GPA.  It should be noted that Camara and Michaelides (2005) called into question some of the 
findings of the study because they felt that certain aspects of the study were flawed.  Among the 
issues raised were the inclusion of variables in the prediction model that are not used in 
admissions decisions (e.g., parental education), the failure to account for collinearity among the 
26 
 
independent variables, the incorrect usage of some the independent variables, and the failure to 
report measures of effect size to gauge the strength of the relationships between the variables. 
In a review of the literature regarding AP research, Ewing (2006) noted that one of the 
challenges of conducting research on the effect of AP course participation on student outcomes is 
the difficulty in ensuring the quality of the AP programs involved.  To help with this struggle, 
she suggested that future research efforts incorporate of information from the AP Course Audit 
program that was instituted in 2007-08.  The AP Course Audit program requires schools wishing 
to label a course ―AP‖ to submit a course syllabus for each AP course as well as a subject-
specific AP Course Audit form, information which is used to verify that each AP course meets 
specific curricular and resource requirements. 
Relationship Between AP Examination Scores and College Performance 
 Unlike the mixed results associated with AP course enrollment patterns, the literature 
shows AP examination scores to be valid predictors of student outcomes in college.  Geiser and 
Santelices (2004) found the number of AP courses taken to add little to the prediction of college 
performance, but they found AP examination scores to be one of the best predictors of college 
performance, trailing only high school records in terms of predictive power.  Dougherty, Mellor 
and Jian (2006) also found that students who scored a 3 or higher on an AP examination 
performed were more likely to graduate than those who took no AP tests.  Their study also found 
the same pattern for students who took an AP test but scored only a 1 or a 2, but the magnitude 
of the differences were smaller.  Results such as these are not surprising given the predictive 
power of other achievement tests (i.e., SAT subject tests) in predicting later college performance. 
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 Because the original, intended purpose of AP examination scores was to award college 
credit and/or advanced placement, there is a much larger body of literature that examines the 
validity of this practice.  Several large-scale studies have shown that students who are exempted 
from an introductory course based on AP examination scores performed just as well, if not 
better, in subsequent courses than students who were not exempted (Burnham and Hewitt, 1971; 
Dodd, Fitzpatrick, De Ayala, & Jennings, 2002; Morgan and Crone, 1993; and Morgan and 
Ramist, 1998).  While these studies do not provide direct evidence in support of the use of AP 
examinations in admissions, they do help strengthen the argument as the same trend appears to 
hold, namely, that students who do well on AP examinations tend to perform well in college.   
Summary of the Literature Review 
  Over the past decade, there has been a major push to use tests of academic achievement 
for admissions purposes, a push strong enough to result in a major revision of the country‘s 
largest college admissions test, the SAT reasoning test.  Furthermore, the research appears to 
support that movement, as achievement tests such SAT subject tests and AP tests have been 
shown to be strong predictors of college performance, often as strong or stronger than the SAT 
or the ACT.   Considering that the AP course enrollment information is already used in 
admissions, it should come as no surprise that some have considered using AP examinations in 
the admissions process as well.  Surely if AP examination scores were available for a typical, 
college-bound senior at the time admissions decisions were being made, those scores would 
already have been implemented into the admissions policies of selective institutions around the 
country.   
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In addition, the overall number of college enrollees is on the rise, including the number of 
students who choose to matriculate at a two-year institution.  The economic challenges facing 
our country may result in an increasing number of qualified students choosing to enroll in less 
expensive two-year institutions, which may influence not only on the number of students who 
begin at a two-year college, but also the demographic and ability characteristics of transfer 
students.  It is natural to assume that some of the students who begin at a two-year institution 
will aspire to earn a bachelor‘s degree from a four-year institution, and that the number of 
transfer student applicants will rise as a result.  It is also important to note that a majority of two-
year institutions have open enrollment policies and do not require the submission of SAT or 
ACT scores, and many four-year institutions do not require those tests of their transfer student 
applicants.  If the number of transfer student applicants does in fact rise, and if transfer student 
admission becomes more competitive as a result, it may be beneficial to have additional 
admissions information, namely AP examination scores, to help make distinctions among 
transfer student applicants. 
Thus the purpose of this study was to investigate the relationship between AP 
examination scores and college performance, and to compare that relationship to the 
relationships between other admissions criteria and college performance across two groups of 
students—first-time freshman and transfer students. 
Research Questions 
1. What percentage of transfer students have AP examination scores in their records, and 
how does this percentage compare to that of regularly admitted students (i.e., first-time 
freshmen)? 
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2. Among transfer students, do students with AP examination scores in their records differ 
from students without AP examination scores with respect to any demographic and/or 
academic performance variables? 
3. Are standard admissions criteria (high school rank and SAT/ACT scores) equally strong 
predictors of college success (e.g., college GPA and graduation status) for both first-time 
freshman and transfer students?   
4. Is information regarding whether or not a student took an AP examination predictive of 
college success for both first-time freshman and transfer students, both before and after 
controlling for other variables used in the admissions process?  
5. Is the number of AP examinations taken a useful predictor of college success for both 
first-time freshman and transfer students, both before and after controlling for other 
variables used in the admissions process? 
6. Is information regarding a student‘s AP examination score(s) useful in predicting college 
success, above and beyond what can be predicted by knowing only that a student took an 
AP examination? 
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Chapter 3 
Methods 
 The primary goals of this study were to determine which pieces of information would 
help admissions offices by operating as useful predictors of college performance.  This study 
examined the relationships between a number of different admissions criteria and several 
measures of college success, and compared those relationships across two groups—the 
populations of first-time freshman and transfer students.  Of particular interest was the 
relationship between AP examination participation and the college performance of transfer 
students after accounting for other potential admissions criteria such as prior college GPA, high 
school class rank, and SAT/ACT scores.  While not of primary interest, we hoped that the 
examination of those same relationships in the population of first-time freshman would provide a 
helpful context for viewing and interpreting the results from the transfer student population.  
This chapter contains descriptions of the data and the statistical procedures used in this study. 
Data Sources 
 Data for this study were obtained from two sources, the University of Nebraska Lincoln 
(UNL) and the College Board.  The primary data source was the UNL Admissions Office and 
Office of Registration and Records.  The data obtained from UNL contained records for all 
undergraduate students (N = 44,306) who enrolled at UNL between the fall semesters of 1999 
and 2007.  For this period, UNL classified any applicant who had previously earned 12 or more 
credit hours as a transfer student applicant.  In this dataset, a total of 31,875 students (roughly 
3,500 per year) were categorized as new freshmen and 11,171 students (roughly 1,200 per year) 
were categorized as transfer students.  The UNL data included demographic variables such as 
31 
 
gender, race, and age at enrollment as well as variables pertaining to academic performance such 
as high school rank, standardized admission test scores, college GPA, and college graduation 
status.  Data obtained from the College Board included AP examination score information for all 
subject areas.  The College Board matched their data to the UNL data set and stripped the dataset 
of any personal identifying information.   
 An initial data cleaning phase removed duplicate entries and students with zero attempted 
college course hours.  As a result, the final dataset used in the analysis stage consisted of 42,240 
students—31,460 first-time freshmen (74.5%) and 10,780 transfer students (25.5%). 
Description of the Sample 
 Approximately half of the students in this dataset were male both for first-time freshmen 
and transfer students (pmale,ftf  = 0.505, pmale,ts = 0.501, χ
2
 = 1.37, p = 0.242).   Race/ethnicity 
distributions were very similar for first-time freshman and transfer students, although a few 
significant differences were found.  Compared to transfer students, first-time freshmen were 
slightly more likely to be white (pwhite,ftf  = 0.918, pwhite,ts = 0.900, χ
2
 = 31.85, p < 0.01) and 
Alaskan native/American Indian (pan/ai,ftf  = 0.004, pan/ai,ts = 0.009, χ
2
 = 32.8, p < 0.01), and 
slightly less likely to be Asian (pasian,ftf  = 0.026, pasian,ts = 0.035, χ
2
 = 20.87, p < 0.01).  
Differences between first-time freshman and transfer students in other categories were 
negligible, with approximately 2.8 percent being of Hispanic origin (phisp,ftf  = 0.027, phisp,ts = 
0.030, χ2 = 3.44, p = 0.064), 2.5 percent being African American (paa,ftf  = 0.023, paa,ts = 0.025, χ
2
 
= 0.84, p = 0.359), and 0.1 percent being Hawaiian/Pacific Islander (ph/pi,ftf  = 0.001, ph/pi,ts = 
0.001, χ2 = 0.66, p = 0.416).  The average age for first-time freshman was 19.7 years and was 
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significantly lower than the 23.0 average age of transfer students (t = -125.14, p < 0.001).  All 
demographic statistics are presented in Table 1. 
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Table 1 
 
Dataset Description (Total N = 42,240) 
  
First-time 
freshman Transfer students Combined 
   N Percent N Percent N Percent 
 Gender         
    Female 15751 50.07 5327 49.42 21078 49.90 
    Male 15708 49.93 5453 50.58 21161 50.10 
 Primary Race         
    White 27477 91.87 8850 90.03 36327 91.41 
    Asian 783 2.62 344 3.50 1127 2.84 
    Hispanic 801 2.68 298 3.03 1099 2.77 
    Black/African American 694 2.32 244 2.48 938 2.36 
    Alaskan/American Indian 117 0.39 85 0.86 202 0.51 
    Hawaiian/Pacific Islander 37 0.12 9 0.09 46 0.12 
 Year Enrolled         
    1999 3441 10.94 1275 11.83 4716 11.16 
    2000 3638 11.56 1237 11.47 4875 11.54 
    2001 3656 11.62 1298 12.04 4954 11.73 
    2002 3418 10.86 1229 11.40 4647 11.00 
    2003 3596 11.43 1253 11.62 4849 11.48 
    2004 3550 11.28 1138 10.56 4688 11.10 
    2005 3212 10.21 1220 11.32 4432 10.49 
    2006 3427 10.89 1268 11.76 4695 11.12 
    2007 3522 11.20 862 8.00 4384 10.38 
   
N Mean 
(SD) 
N Mean 
(SD) 
N Mean 
(SD) 
 
Age at enrollment 31460 19.69 
(1.12) 
10780 23.03 
(4.33) 
42240 20.55 
(2.80) 
 
HS Rank 29789 71.49 
(21.08) 
5862 62.16 
(23.29) 
35651 69.65 
(21.73) 
 
Admission test score* 30758 24.36 
(4.05) 
7063 22.66 
(3.85) 
37821 24.04 
(4.07) 
  
Previous college GPA - - 
- 
7525 2.49 
(1.36) 
- - 
- 
 *ACT or SAT scores (converted to the ACT scale)     
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Statistical Procedures 
Research Question 1: What percentage of transfer students have AP examination 
scores in their records, and how does this percentage compare to that of regularly admitted 
students? 
 Descriptive statistics were used to examine the percentage of students with AP 
examination scores in their records.  Distinctions were made between students with no AP 
examination scores, at least one AP examination score, and more than one AP examination 
scores in their records.  In addition, we also used descriptive statistics to determine whether or 
not the percentage of students with AP examination scores has increased from year to year.  
Research Question 2: Among transfer students, do students with AP examination 
scores in their records differ from students without AP examination scores with respect to 
any demographic and/or academic performance variables? 
Descriptive statistics and simple comparative measures (e.g., t-tests, chi-square tests) 
were also used to compare students with at least one AP examination score in their records to 
those without, separately for first-time freshmen and transfer students.  Again it is important to 
note that we were particularly interested the population of transfer students, but we did examine 
this information for first-time freshmen as a way to provide a relative context for interpreting the 
transfer student results.   
Research Questions 3-5 (summarized, see p. 29 for the full list of research 
questions): Which of the independent variables used in this study can be considered useful 
predictors of college performance for both first-time freshmen and transfer students?   
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 To address these research questions, a large number of statistical prediction models were 
employed to assess the relationships between the predictor variables and a few measures of 
college success.  It is important to note here that because first-time freshmen and transfer 
students were considered separate populations, all of the statistical prediction models were 
estimated separately for these two populations. 
The three measures of college performance (i.e., dependent variables) that were examined 
in this study were first-year GPA (FYGPA), cumulative GPA (CGPA), and six-year graduation 
status (GS6).  The set of independent variables, however, depended slightly on the population 
being studied.   High school class rank expressed as a percentile (HSR), admission test scores 
(ATS), AP status (i.e., whether or not a student took an AP test) (AP), and the number of AP 
tests taken (APN) were studied for both first-time freshmen and transfer students.  Previous 
college GPA (PGPA) was only included as a predictor for the population of transfer students, as 
first-time freshmen did not have previous college GPA information.  Average AP test scores 
(APTS) were not included in the regression models described in this section.  
The two ―AP‖ predictor variables, AP status (AP) and the number of AP examinations 
taken (APN), contain some redundancy, as APN is simply a disaggregated version of the AP 
variable.  The decision to examine both variables as possible predictors stems from the notion 
that if AP examination information were to be used in college admissions, the first question a 
college admissions office would ask would likely be one of the following: ―Did the applying 
student take an AP exam?‖, ―Did the applying student take more than one exam?‖, or ―What 
were the student‘s score(s) on the AP examination(s)?‖  By examining the performance of all the 
AP predictors (AP, APN, and APTS), our goal was to be able to make a recommendation to 
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college admissions offices about the appropriateness of using the information gained by asking 
these questions. 
The ATS variable consisted of student scores on either the ACT or the SAT.  A 
concordance table published jointly by ACT and the College Board (ACT, 2010) was used to 
place SAT scores on the ACT score scale.  In situations where a student had both SAT and ACT 
scores, the student‘s ACT score was used.   
First-year GPA (FYGPA) and Cumulative GPA (CGPA) 
 Multiple linear regression methodology was used to study the extent to which students‘ 
first-year GPA (FYGPA) and cumulative GPA (CGPA) can be explained by high school class 
rank (HSR), admission test scores (ATS), AP status (AP), the number of AP tests taken (APN), 
and prior college GPA (PGPA).  To avoid redundancy, the methods described in this section 
only refer to the statistical procedures that were used to determine the relative importance of the 
independent variables in the prediction of FYGPA.  An identical process was used to determine 
the relative importance of the independent variables in the prediction of CGPA.  
Multiple linear regression is particularly useful in this study because it allows for 
comparisons to be made between nested statistical models (Draper & Smith, 1998).  A regression 
model can be considered to be ―nested‖ within another regression model if the first model 
contains some of the predictors that are present in the latter model and no new predictors.   For 
example, equations (3.1) and (3.2) below represent two regression equations.  In regression 
equation (3.1), student i‘s FYGPA is a function of an intercept parameter (βINT), the product of 
the ATS slope parameter (βATS) and student i‘s ATS (ATSi), and a residual, or error, term (ei).   
                                                                     (3.1) 
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In regression equation (3.2), student i‘s FYGPA is a function of an intercept parameter (βINT), the 
product of the ATS slope parameter (βATS) and student i‘s ATS (ATSi), the product of the HSR 
slope parameter (βHSR) and student i‘s HSR (HSRi), and a residual term (ei).   
                                                               (3.2) 
In this example, regression equation (3.1) can be considered to be nested within regression 
equation (3.2) because all the terms on the right hand side of equation (3.1) are within equation 
(3.2), and there are no extra terms present in equation (3.1) that are not present in equation (3.2). 
The R-squared statistic, which measures the proportion of the dependent variable 
variation that is explained by the predictor variables, is the most commonly used statistic for 
judging regression equations (Draper & Smith, 1998).  When a new predictor variable is added 
to the regression equation, the improvement in the R-squared statistic can be examined to 
determine the relative importance of that predictor variable in the prediction of the dependent 
variable.  In the example above, the R-squared statistic from regression equation (3.2) could be 
compared to the R-squared statistic from regression equation (3.2) to examine how much extra 
variation in FYGPA could be explained by HSR above and beyond what could be explained by 
ATS.  In other words, comparing the R-squared statistics from the two models could indicate 
whether HSR added any meaningful information to the prediction of FYGPA after accounting 
for ATS. 
Like most statistical models, linear regression models require that certain assumptions be 
met in order for the results to be meaningful and/or trustworthy (Draper & Smith, 1998).  The 
assumptions that are typically viewed as being most critical are (1) that the regression of the 
dependent variable on the set of independent variables is linear (i.e., linearity the parameters of 
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the model) and (2) that the errors follow a normal distribution and are independent and 
identically distributed.   We analyzed the residuals using a series of residual plots to determine 
whether these assumptions had been met.  Residual plots are commonly used for this purpose in 
regression methodology, especially with regressions that involve such large sample sizes.  
Residual plots for each linear regression analysis were examined, and no major violations 
of the assumptions were found, although the atypical pattern of residuals warranted some further 
attention.  A representative example of a series of residual plots can be seen in Figures 1, 2, and 
3, which were created from the linear regression of FYGPA on HSR for first-time freshmen.  
Figure 1 is a traditional scatterplot of the observed values of FYGPA against the observed values 
of HSR.  Figures 2 and 3 depict plots of the residuals against the observed values of HSR and the 
predicted values of FYGPA, respectively. 
From Figure 1 it can be seen that the relationship between HSR and FYGPA may not be 
perfectly linear for all values of HSR, as there is some deviation in the data pattern from the 
regression line at the lower values of HSR.  Figure 1 also illustrates that the restricted nature of 
FYGPA (bounded between 0 and 4).  The pattern of residuals seen in Figures 2 and 3 would 
likely be less obvious if the FYGPA scale were expanded so that finer distinctions could be made 
among the students at the low (FYGPA = 0.0) and high (FYGPA = 4.0) ends of the scale.  A 
similar problem can be seen with the HSR variable, as there are many students grouped together 
at the upper end of that scale. 
From our perspective, the residual plots indicated a lack of reliability in some of the 
variables being studied as opposed to indicating that any regression assumptions had been 
violated.  Furthermore, a large number of predictive validity studies in the college admission 
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literature examined similar variables and executed similar regression analyses.  We found no 
studies where efforts were taken to make adjustments for regression assumption violations.  
Thus, because we saw no methodological reason for doing so, and to keep our results as 
consistent as possible with the relevant literature, we chose against incorporating any of the 
adjustments that are commonly used to address violations in the regression assumptions (e.g., 
transformation of the dependent variable, non-linear regression). 
 
 
Figure 1.  Observed FYGPA vs observed HSR for first-time freshmen 
  
40 
 
 
Figure 2.  FYGPA residuals vs observed HSR for first-time freshmen 
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Figure 3. FYGPA residuals vs predicted FYGPA 
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   To determine the relative importance of the predictor variables, a large number of 
regression analyses were performed.  Each regression analysis involved a different set of 
predictor variables, and the overall predictive power (i.e., R-squared) of each model was 
compared against that of the other models.  The results allowed us to make judgments about the 
explanatory power of each predictor (individually) as well as each predictor‘s contribution to the 
explanatory power of the model when other predictor variables are also entered.  The sets of 
predictors in the separate regression analyses for first-time freshman consisted of all 
combinations of HSR, ATS, and one of the AP variables (AP or APN).  The sets of predictors in 
the separate regression analyses for transfer students consisted of all combinations of PCGPA, 
HSR, ATS, and one of the AP variables (AP or APN).  See Table 2 for a complete list of the 
predictors used for both populations of students. 
  
  
43 
 
      Table 2 
 
Predictor variables included in the regression models 
Model Predictor(s)* First-time Freshman Transfer students 
 HSR X X 
 ATS X X 
 PCGPA  X 
 AP X X 
 APN X X 
 APTS X X 
 APSG X X 
 HSR + ATS X X 
 HSR + PCGPA  X 
 HSR + AP X X 
 HSR + APN X X 
 HSR + APTS X X 
 HSR + APSG X X 
 ATS + PCGPA  X 
 ATS + AP X X 
 ATS + APN X X 
 ATS + APTS X X 
 ATS + APSG X X 
 PCGPA + AP  X 
 PCGPA + APN  X 
 PCGPA + APTS  X 
 PCGPA + APSG  X 
 HSR + ATS + PCGPA  X 
 HSR + ATS + AP X X 
 HSR + ATS + APN X X 
 HSR + ATS + APTS X X 
 HSR + ATS + APSG X X 
 HSR + PCGPA + AP  X 
 HSR + PCGPA + APN  X 
 HSR + PCGPA + APTS  X 
 HSR + PCGPA + APSG  X 
 ATS + PCGPA + AP  X 
 ATS + PCGPA + APN  X 
 ATS + PCGPA + APTS  X 
 ATS + PCGPA + APSG  X 
 HSR + ATS + PCGPA + AP  X 
 HSR + ATS + PCGPA + APN  X 
 HSR + ATS + PCGPA + APTS  X 
 HSR + ATS + PCGPA + APSG   X 
*HSR = HS Rank; ATS = Admission Test Score; PCGPA = Previous College GPA; 
  AP = AP status; APN = Number of AP test taken; APTS = Average AP test score; 
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  APSG = AP score group 
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Graduation status (GS) 
  Logistic regression methodology was used to examine the relative importance of the 
independent variables (HSR, ATS, APN, and PGPA) in the prediction of 6-year graduation status 
(GS).  Conceptually, logistic regression is similar to linear regression, the difference being that 
multiple linear regression is used to analyze continuous dependent variables, whereas logistic 
regression is more appropriate for analyzing dichotomous, or binary, dependent variables 
(Agresti, 1996; Hosmer & Lemeshow, 2000). In this study, 6-year GS is a dichotomous variable 
that answered the question, ―Did the student graduate within six years of enrolling at UNL?‖ 
 Thus, logistic regression was used to model the probability that a student graduates 
within six years.  Equation (3.3) is an example of a logistic regression equation where probability 
of graduating in six years (πGS,i) is a non-linear function of an intercept parameter (βINT), the 
product of the ATS slope parameter (βATS) and student i‘s ATS (ATSi), and the product of the 
HSR slope parameter (βAP) and student i‘s HSR (HSRi). The right hand side of equation (3.3) is 
restricted to values between 0 and 1, which is necessary since πGS,i is interpreted as a probability.   
      
                         
                           
                                               (3.3) 
 Similar to multiple linear regression, comparisons can be made between nested models in 
logistic regression.  Therefore, a strategy similar to the one used to analyze FYGPA and CGPA 
was used in the analysis of GS.  Just as was the case for FYGPA and CGPA, a number of 
analyses were performed using a number of combinations of predictor variables (see Table 2) to 
determine the importance of each predictor. 
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One major difference between linear regression and logistic regression is that in logistic 
regression, there is no R-squared measure that can be used to evaluate the explanatory power of 
the predictor variables (UCLA, 2010).  In logistic regression, likelihood ratio test statistics and 
classification rates are commonly used to evaluate the predictive power of both the model as a 
whole and the individual predictors (Hosmer & Lemeshow, 2000).  Likelihood ratio tests are 
statistical significance tests that are used to test whether the addition of a new predictor variable 
significantly improves model-data fit.  Classification rates illustrate the ability of the model to 
correctly predict dependent variable status (i.e., graduation or not) based on the set of predictors 
included in the model.  Those statistics were examined in each of the logistic regression analyses 
performed in this study.   
The same sets of predictor variables used in the linear regression analyses (for FYGPA 
and CGPA) were also used in the logistic regression analyses of GR6 (see Table 2), and the 
analyses were undertaken separately for the populations of first time freshman and transfer 
students. 
Research question 6:  Is information regarding a student’s AP examination score(s) 
useful in predicting college success, above and beyond what can be predicted by knowing 
only that a student took an AP examination? 
 In this dataset, a relatively small percentage of students—15 percent of first-time 
freshmen and just 5 percent of transfer students—took an AP exam.  A large proportion of the 
dataset has missing values for the average AP test score (APTS) variable, and the overall sample 
sizes used in the regression models described in the previous section would be greatly reduced 
for any regression model that included APTS as a predictor.  In fact, the population of inference 
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would be reduced to just those students who took an AP exam, which is a qualitatively different 
population than the entire set of incoming students.   
 As a result, the relationship between APTS and college success (FYGPA, CGPA, and 
GR6) was examined in two ways.  First, the relationship was between APTS and college success 
was estimated for just those students who had taken an AP examination, using the same 
regression methods described in the previous section.  As stated in the previous paragraph, the 
population of inference is reduced in this case, but this analysis still answers an important 
research question, ―Is knowing a student‘s AP exam scores useful information above and beyond 
knowing simply that he/she took an AP examination?‖   
 Second, a new variable, AP score group (APSG), was created to combine information 
regarding whether a student had taken an AP test and how that student scored on the test.  
Students with no AP examinations were classified as ―0‖.  Students who took one or multiple AP 
examinations and whose average AP score was between 1 and 2 were classified as ―1‖.  
Similarly, students with average AP scores between 2 and 3, between 3 and 4, and between 4 and 
5 were classified as ―2‖, ―3‖, and ―4‖, respectively.  Finally, regression models were run with 
APSG included as a categorical predictor, using the same methodology as described in the 
previous section.  This process was completed separately for the populations of first-time 
freshmen and transfer students.   
 
  
48 
 
Chapter 4  
Results 
Transfer Student Applicants at UNL  
 Before examining the primary dataset used for the majority of this study, recent trends in 
the admission of transfer students at UNL were investigated using data obtained from UNL‘s 
institutional research website (UNL, 2009).  Specifically, data show that while the number of 
accepted applicants and the number of actual enrollees has stayed roughly the same, the number 
of transfer student applicants has been continually rising over the past 6 years.  Figure 4 shows 
those results.   
 
Figure 4. UNL transfer student admission over time 
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AP Examination Participation 
 The numbers and percentages of incoming students who have taken at least one or 
multiple AP exams are presented in Table 3.  As expected, the proportion of first-time freshmen 
that have taken at least one AP examination was higher than the proportion of transfer students 
with at least one AP examination (pAP=1,ftf  = 0.153, pAP=1,ts = 0.050, χ
2
 = 765.8, p < 0.001), 
however, since 1999 the proportion of students with an AP examination in their backgrounds has 
been on the rise for both groups, as shown in Figure 4.  In 1999, the percentage of incoming 
freshmen who had taken at least one AP examination was just under 9 percent.  By 2006, that 
percentage had risen to just over 20 percent.  Transfer students with at least one AP examination 
score were a virtually extinct group in 1999 (0.3 percent), but by 2006 that percentage had grown 
to almost 8.5 percent.   
 The proportion of students with multiple AP exam scores in their records followed a 
similar pattern.  First-time freshmen were more likely to have multiple AP exam scores than 
transfer students (pNAP=1,ftf  = 0.075, pNAP=1,ts = 0.020, χ
2
 = 414.4, p < 0.001), but yearly increases 
in the percentages of students with multiple AP exam scores were seen for both groups (see 
Figure 1). 
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          Table 3 
 
Percentage of students with AP exam scores 
  
First time 
freshman Transfer students 
   N Percent N Percent 
    No AP exams 26645 84.69 10238 94.97 
    At least one AP exam 4815 15.31 542 5.03 
    Multiple AP exams 2346 7.46 219 2.03 
  Total Sample Size 31460   10780   
 
 
 
 
Figure 5. Percentage of UNL students with AP examination scores 
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AP Examination Versus Non-AP Examination Students 
 Table 4 shows a comparison of students with and without at least one AP examination in 
their backgrounds.  Students with at least one AP examination score in their records had 
significantly higher HS class ranks and admission test scores for both first-time freshmen and 
transfer students.  First-time freshmen with AP examination scores differed in age at enrollment 
by less than a half year from first-time freshmen without AP examination scores, but transfer 
students with AP examination scores were two years younger on average than transfer students 
without AP examination scores (21.1 years old versus 23.1 years old, t = 10.47, p < 0.001).   
 As expected, both first-time freshmen and transfer students with at least one AP exam 
score performed significantly better in college, academically speaking, than students without AP 
exam scores.  Specifically, students with AP exam scores were found to have better first-year 
GPAs (FYGPA), cumulative GPAs (CGPA), and six-year graduation rates (GR6).   See Table 4 
for a complete breakdown of these results. 
 The majority of this chapter focuses on the results of the linear and logistic regression 
analyses described in Chapter 3.  These results have been organized into three major sections.  
Section 1 examined the relationship between AP exam participation information and the three 
measures of college performance: FYGPA, CGPA, and GR6.  Note that there are two predictor 
variables that pertain to AP exam participation—AP status (AP) and the number of AP exams 
taken (APN).  Section 2 examined the relationship between AP test scores (APTS) and the 
measures of college performance.  The third section examined the relationship between AP score 
group (APSG) and the three measures of college performance.  Within each section, the results 
were used to determine whether or not the AP variables added to the prediction of the measures 
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of college performance after accounting for other important predictors such as high school rank 
(HSR), admission test scores (ATS), and previous college GPA (PCGPA). 
 
         Table 4 
 
Comparisons of students with and without AP exams 
   First-time freshman Transfer students 
 At least one AP exam score? No Yes No Yes 
 Sample size 26645 4815 10238 542 
 Percent female 50.17 49.53 49.40 49.63 
  (χ2 = 0.65, p = 0.419) (χ2 = 0.011, p = 0.918) 
 Average Age  19.72 19.54 23.13 21.14 
   (t = 10.34, p < 0.001) (t = 10.47, p < 0.001) 
 Primary Race (percent)      
     White 91.94 91.45 89.84 93.60 
     Asian 2.67 2.32 3.59 1.80 
     Hispanic 2.45 3.94 3.04 2.80 
     Black/African American 2.40 1.88 2.55 1.20 
     Alaskan/American Indian 0.39 0.39 0.90 0.20 
     Hawaiian/Pacific Islander 0.14 0.02 0.08 0.40 
  (χ2 = 42.92, p < 0.001) (χ2 = 16.84, p =0.005) 
 Average HS Rank (percentile) 69.16 83.98 60.94 80.1 
   (t = -45.72, p < 0.001 ) (t = -15.67, p < 0.001) 
 Average admission test score* 23.77 27.53 22.42 26.34 
  (t = -62.78, p < 0.001) (t = -21.24, p < 0.001) 
 Average previous college GPA - - 2.48 2.75 
   - (t = -4.28, p < 0.001) 
 First-year college GPA 2.87 3.27 2.74 3.00 
  (t = -32.35, p < 0.001) (t = -6.31, p < 0.001) 
 Cumulative college GPA 2.73 3.10 2.71 2.96 
   (t = -27.15, p < 0.001 ) (t = -6.23, p < 0.001) 
 6-yr graduation rate (percent)** 40.07 45.01 46.53 53.87 
    (χ2 = 42.92, p < 0.001) (χ2 = 16.84, p =0.005) 
 *ACT or SAT scores (converted to the ACT scale)   
 ** Graduation rates were calculated using data from 1999-2003 cohorts only 
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 Before tackling the regression results presented in the three major sections, it is valuable 
to examine the bivariate relationships between each of the predictor variables and each of the 
measures of college performance.  Table 5 shows the Pearson correlation coefficients between 
each predictor variable and each measure of college performance.  For both first-time freshman 
and transfer students, each of the college performance measures was found to correlate most 
strongly with HSR.  ATS was found to have the second highest correlation with each of the 
college performance measures for both populations, with the exception that PCGPA had the 
second strongest correlation with GR6 for the population of transfer students.  The AP variables 
were all positively and significantly correlated with the measures of college performance, but not 
as strongly as HSR and ATS. 
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 Table 5 
 
Bivariate Pearson correlations (R) between each predictor and each measures of college performance 
 First-year GPA Cumulative GPA 6-year Graduation Rate ** 
 Freshmen Transfers Freshmen Transfers Freshmen Transfers 
Predictor * N R N R N R N R N R N R 
 HSR 29789 0.523 5862 0.326 29789 0.505 5862 0.333 16530 0.213 3018 0.125 
 ATS 30758 0.377 7063 0.239 30758 0.336 7063 0.223 17232 0.133 4009 0.046 
 PCGPA - - 7525 0.156 - - 7525 0.150 - - 3403 0.077 
 AP 31460 0.179 10780 0.061 31460 0.151 10780 0.060 17749 0.066 6292 0.032 
 APN 31460 0.167 10780 0.053 31460 0.140 10780 0.050 17749 0.054 6292 0.021 
 APTS 4815 0.307 542 0.060 4815 0.277 542 0.056 2195 0.049 208 -0.027 
 APSG 31460 0.203 10780 0.068 31460 0.174 10780 0.065 17749 0.067 6292 0.027 
*HSR = HS Rank; ATS = Admission Test Score; PCGPA = Previous College GPA; AP = AP status; 
  APN = Number of AP test taken; APTS = Average AP test score; APSG = AP score group 
** Graduation rates were calculated using data from 1999-2003 cohorts only       
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Participation on an AP Examination  
First-year GPA 
 Recall that ―AP status‖ (AP) is a dichotomous variable that distinguishes between 
students with or without at least one AP examination score in their records.  APN represents the 
number of AP Examinations a student has in his or her records.  Tables 6, 7 and 8 summarize the 
relationships between the predictor variables of interest (e.g., HSR, ATS, AP, and APN) and 
FYGPA for the population of first-time freshmen.  Tables 8 through 14 summarize those same 
relationships for the population of transfer students, with the addition of PCGPA as a predictor.  
The results show that for both first-time freshmen and transfer students, HSR was the single best 
predictor of FYGPA with R
2
 values of 0.274 and 0.106, respectively.  The second best single 
predictor of FYGPA for both populations was found to be ATS, with R-square values of 0.142 
and 0.057, respectively.     
 With respect to improvements in the prediction of FYGPA for the population of first-time 
freshmen, R
2
 was significantly improved when either AP or APN was added to any regression 
model with HSR or ATS (or both) included as predictors.  Large sample sizes were likely behind 
the finding of ―statistically significance‖, however, as the actual improvements in R2 were 
minimal.  For example, with both HSR and ATS entered as predictors, R
2
 was found to be 0.289.  
When either AP or APN was added as a predictor, R
2
 improved minimally to .290, a difference 
that was found to be significant (p < 0.001 for each variable, see Table 8).    
 For the population of transfer students, a similar pattern existed, Specifically, R
2
 was 
found to be 0.024 for the model with PCGPA included as the only predictor.  R
2
 improved to 
0.029 and 0.027, both statistically significant improvements, when AP or APN were added as 
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predictors, respectively (see Table 9).  R
2
 did not improve, however, when AP or APN were 
added to the regression model where PCGPA, HSR, and ATS were included as predictors (see 
Table 15).
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    Table 6 
  
First-time freshmen model comparisons, Dependent variable: FYGPA, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β 
  HSR 0.022 0.000 0.523** 0.019 0.000 0.451** 0.022 0.000 0.51** 0.022 0.000 0.512** 
  ATS    0.030 0.001 0.138**       
  AP       0.128 0.013 0.052**    
  APN          0.045 0.005 0.047** 
  N 29789 29604 29789 29789 
  R
2
 0.274 0.289 0.277 0.276 
   F(change in R
2
) - 5.27** 103.85** 87.42** 
* p < 0.05             
** p < 0.01             
 
 
   Table 7 
 
First-time freshmen model comparisons, Dependent variable: FYGPA, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β 
  HSR    0.019 0.000 0.451**       
  ATS 0.084 0.001 0.377** 0.030 0.001 0.138** 0.079 0.001 0.356** 0.080 0.001 0.361** 
  AP       0.152 0.014 0.061**    
  APN          0.046 0.005 0.048** 
  N 30758 29604 30758 30758 
  R
2
 0.142 0.289 0.145 0.144 
   F(change in R
2
) - 7.30** 118.36** 73.84** 
* p < 0.05             
** p < 0.01             
5
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        Table 8 
 
First-time freshmen model comparisons, Dependent variable: FYGPA, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR + 
ATS 
B SE B β B SE B β B SE B β 
  HSR 0.019 0.000 0.451** 0.019 0.000 0.448** 0.019 0.000 0.449** 
  ATS 0.030 0.001 0.138** 0.029 0.001 0.131** 0.029 0.001 0.133** 
  AP    0.057 0.013 0.023**    
  APN       0.017 0.005 0.018** 
  N 29604 29604 29604 
  R
2
 0.289 0.2896 0.2894 
   F(change in R
2
) - 19.677** 11.962** 
* p < 0.05          
** p < 0.01          
 
 
  
5
8
 
59 
 
Table 9 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: 
PCGPA B SE B β B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.108 0.008 0.155** 0.083 0.009 0.122** 0.093 0.009 0.14** 0.106 0.008 0.152** 0.106 0.008 0.153** 
  HSR    0.012 0.001 0.304**          
  ATS       0.057 0.003 0.237**       
  AP          0.268 0.044 0.07**    
  APN             0.108 0.021 0.057** 
  N 7525 5082 5451 7525 7525 
  R
2
 0.024 0.115 0.081 0.029 0.027 
   F(change in R
2
) - 1.371** 1.391** 37.505** 25.291** 
* p < 0.05                
** p < 0.01                
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Table 10 
  
Transfer student model comparisons, Dependent variable: FYGPA, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.083 0.009 0.122**          
  HSR 0.013 0.001 0.326** 0.012 0.001 0.304** 0.012 0.001 0.283** 0.013 0.001 0.321** 0.013 0.001 0.323** 
  ATS       0.027 0.004 0.112**       
  AP          0.087 0.049 0.023    
  APN             0.025 0.024 0.013 
  N 5862 5082 4774 5862 5862 
  R
2
 0.106 0.115 0.126 0.107 0.106 
   F(change in R
2
) - 1.182** 1.302** 3.195 1.143 
* p < 0.05                
** p < 0.01                
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Table 11 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: ATS B SE B β B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.012 0.001 0.283**          
  HSR       0.093 0.009 0.14**       
  ATS 0.058 0.003 0.239** 0.027 0.004 0.112** 0.057 0.003 0.237** 0.057 0.003 0.235** 0.058 0.003 0.238** 
  AP          0.064 0.046 0.016    
  APN             0.010 0.022 0.005 
  N 7063 5451 4774 7063 7063 
  R
2
 0.057 0.081 0.126 0.058 0.057 
   F(change in R
2
) - 1.163** 1.251** 1.909 0.201 
* p < 0.05                
** p < 0.01                
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      Table 12 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
PCGPA + HSR B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.083 0.009 0.122** 0.079 0.009 0.121** 0.083 0.009 0.122** 0.083 0.009 0.122** 
  HSR 0.012 0.001 0.304** 0.011 0.001 0.263** 0.012 0.001 0.299** 0.012 0.001 0.302** 
  ATS    0.028 0.004 0.115**       
  AP       0.082 0.051 0.022    
  APN          0.017 0.024 0.009 
  N 5082 4133 5082 5082 
  R
2
 0.115 0.139 0.115 0.115 
   F(change in R
2
) - 1.31** 2.641 0.489 
* p < 0.05             
** p < 0.01             
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      Table 13 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
PCGPA + ATS B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.093 0.009 0.140** 0.079 0.009 0.121** 0.093 0.009 0.140** 0.093 0.009 0.140** 
  HSR    0.011 0.001 0.263**       
  ATS 0.057 0.003 0.237** 0.028 0.004 0.115** 0.056 0.003 0.234** 0.057 0.003 0.237** 
  AP       0.045 0.049 0.013    
  APN          0.000 0.024 0.000 
  N 5451 4133 5451 5451 
  R
2
 0.081 0.139 0.081 0.081 
   F(change in R
2
) - 1.288** 0.879 0 
* p < 0.05             
** p < 0.01             
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     Table 14 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
HSR + ATS B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.079 0.009 0.121**       
  HSR 0.012 0.001 0.283** 0.011 0.001 0.263** 0.012 0.001 0.283** 0.012 0.001 0.283** 
  ATS 0.027 0.004 0.112** 0.028 0.004 0.115** 0.027 0.004 0.11** 0.027 0.004 0.112** 
  AP       0.033 0.052 0.009    
  APN          
-
0.003 
0.025 -0.002 
  N 4774 4133 4774 4774 
  R
2
 0.126 0.139 0.127 0.126 
   F(change in R
2
) - 1.194** 0.415 0.017 
* p < 0.05             
** p < 0.01             
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    Table 15 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA + HSR + ATS  
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + HSR + ATS B SE B β B SE B β B SE B β 
  PCGPA 0.079 0.009 0.121** 0.079 0.009 0.121** 0.079 0.009 0.121** 
  HSR 0.011 0.001 0.263** 0.011 0.001 0.262** 0.011 0.001 0.263** 
  ATS 0.028 0.004 0.115** 0.027 0.004 0.114** 0.028 0.004 0.117** 
  AP    0.024 0.054 0.007    
  APN       -0.014 0.026 -0.008 
  N 4133 4133 4133 
  R
2
 0.139 0.139 0.139 
   F(change in R
2
) - 0.2 0.285 
* p < 0.05          
** p < 0.01          
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 Cumulative GPA 
 Tables 16 through 25 illustrate the relationships between the predictors and CGPA for 
both populations.  The pattern of relationships was almost identical to the pattern for FYGPA, 
although the R
2
 values from the CGPA analyses were consistently smaller than the R
2
 values 
from the analyses of FYGPA.  HSR was found to be the best single predictor of CGPA for first-
time freshmen and transfer students (R
2
 = 0.255 and 0.101, respectively).  ATS was found to be 
the second best single predictor of CGPA (R
2
 = 0.113 and 0.050, respectively). 
 AP and APN appeared to add relatively little to the prediction of CGPA, although some 
of the improvements in R
2
 were found to be statistically significant.  For the population of first-
time freshman, model R
2
 increased by 0.001 when either AP or APN was added to a model with 
either HSR or ATS included as a predictor, an increase that was statistically significant in all 
four events (see Table 16 and 17).  AP and APN did not add to the prediction of CGPA when 
HSR and ATS were included as predictors, however. For the population of transfer students, AP 
and APN only added to the prediction of CGPA when the baseline model included PCGPA as its 
sole predictor (see Table 19), as R
2
 improved from 0.023 to 0.027 and 0.026, respectively.       
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      Table 16 
 
First-time freshmen model comparisons, Dependent variable: CGPA, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β 
  HSR 0.021 0.000 0.505** 0.019 0.000 0.456** 0.021 0.000 0.499** 0.021 0.000 0.5** 
  ATS    0.020 0.001 0.092**       
  AP       0.060 0.012 0.025**    
  APN          0.020 0.005 0.022** 
  N 29789 29604 29789 29789 
  R
2
 0.255 0.262 0.256 0.256 
   F(change in R
2
) - 3.308** 23.36** 18.09** 
* p < 0.05             
** p < 0.01             
 
        
  
6
7
 
68 
 
    Table 17 
 
First-time freshmen model comparisons, Dependent variable: CGPA, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β 
  HSR    0.019 0.000 0.456**       
  ATS 0.073 0.001 0.336** 0.020 0.001 0.092** 0.070 0.001 0.321** 0.071 0.001 0.325** 
  AP       0.105 0.014 0.043**    
  APN          0.030 0.005 0.032** 
  N 30758 29604 30758 30758 
  R
2
 0.1127 0.2619 0.1144 0.1136 
   F(change in R
2
) - 7.117** 58.117** 31.732** 
* p < 0.05             
** p < 0.01             
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          Table 18 
  
First-time freshmen model comparisons, Dependent variable: CGPA, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR + 
ATS 
B SE B β B SE B β B SE B β 
  HSR 0.019 0.000 0.456** 0.019 0.000 0.456** 0.019 0.000 0.456** 
  ATS 0.020 0.001 0.092** 0.020 0.001 0.091** 0.020 0.001 0.092** 
  AP    0.012 0.013 0.005    
  APN       0.001 0.005 0.001 
  N 29604 29604 29604 
  R
2
 0.262 0.262 0.262 
   F(change in R
2
) - 0.825 0.062 
* p < 0.05          
** p < 0.01          
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Table 19 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: PCGPA B SE B β B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.101 0.008 0.15** 0.081 0.009 0.122** 0.087 0.008 0.135** 0.099 0.008 0.147** 0.099 0.008 0.148** 
  HSR    0.012 0.001 0.309**          
  ATS       0.051 0.003 0.216**       
  AP          0.257 0.042 0.069**    
  APN             0.098 0.021 0.054** 
  N 7525 5082 5451 7525 7525 
  R
2
 0.023 0.118 0.069 0.027 0.026 
   F(change in R
2
) - 1.381** 1.348** 36.827** 22.299** 
* p < 0.05                
** p < 0.01                
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Table 20 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.081 0.009 0.122**          
  HSR 0.013 0.000 0.333** 0.012 0.001 0.309** 0.012 0.001 0.303** 0.013 0.000 0.329** 0.013 0.000 0.331** 
  ATS       0.017 0.004 0.071**       
  AP          0.061 0.047 0.016    
  APN             0.012 0.023 0.007 
  N 5862 5082 4774 5862 5862 
  R
2
 0.111 0.118 0.120 0.111 0.111 
   F(change in R
2
) - 1.156** 1.222** 1.681 0.294 
* p < 0.05                
** p < 0.01                
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Table 21 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: ATS B SE B β B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.087 0.008 0.135**          
  HSR       0.012 0.001 0.303**       
  ATS 0.052 0.003 0.223** 0.051 0.003 0.216** 0.017 0.004 0.071** 0.051 0.003 0.217** 0.052 0.003 0.221** 
  AP          0.081 0.045 0.022    
  APN             0.012 0.022 0.007 
  N 7063 5451 4774 7063 7063 
  R
2
 0.050 0.070 0.120 0.050 0.050 
   F(change in R
2
) - 1.14** 1.244** 3.268 0.324 
* p < 0.05                
** p < 0.01                
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      Table 22 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
PCGPA + HSR B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.081 0.009 0.122** 0.076 0.009 0.12** 0.080 0.009 0.122** 0.081 0.009 0.122** 
  HSR 0.012 0.001 0.309** 0.011 0.001 0.284** 0.012 0.001 0.306** 0.012 0.001 0.309** 
  ATS    0.016 0.004 0.07** 0.056 0.049 0.015    
  AP          0.005 0.024 0.003 
  APN             
  N 5082 4133 5082 5082 
  R
2
 0.118 0.130 0.118 0.118 
   F(change in R
2
) - 1.222** 1.295 0.041 
* p < 0.05             
** p < 0.01             
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      Table 23 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
PCGPA + ATS B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.087 0.008 0.135** 0.076 0.009 0.12** 0.087 0.008 0.135** 0.087 0.008 0.135** 
  HSR    0.011 0.001 0.284**       
  ATS 0.051 0.003 0.216** 0.016 0.004 0.07** 0.049 0.003 0.211** 0.050 0.003 0.215** 
  AP       0.072 0.047 0.021    
  APN          0.006 0.023 0.004 
  N 5451 4133 5451 5451 
  R
2
 0.069 0.130 0.070 0.069 
   F(change in R
2
) - 1.28** 2.312 0.073 
* p < 0.05             
** p < 0.01             
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      Table 24 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
HSR + ATS B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.076 0.009 0.12**       
  HSR 0.012 0.001 0.303** 0.011 0.001 0.284** 0.012 0.001 0.302** 0.012 0.001 0.303** 
  ATS 0.017 0.004 0.071** 0.016 0.004 0.07** 0.016 0.004 0.069** 0.017 0.004 0.071** 
  AP       0.038 0.050 0.011    
  APN          -0.002 0.025 -0.001 
  N 4774 4133 4774 4774 
  R
2
 0.120 0.130 0.120 0.120 
   F(change in R
2
) - 1.158** 0.571 0.005 
* p < 0.05             
** p < 0.01             
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         Table 25 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA + HSR + ATS  
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + HSR + ATS B SE B β B SE B β B SE B β 
  PCGPA 0.076 0.009 0.12** 0.076 0.009 0.119** 0.076 0.009 0.12** 
  HSR 0.011 0.001 0.284** 0.011 0.001 0.283** 0.011 0.001 0.284** 
  ATS 0.016 0.004 0.07** 0.016 0.004 0.068** 0.017 0.004 0.071** 
  AP    0.033 0.053 0.01    
  APN       -0.010 0.026 -0.006 
  N 4133 4133 4133 
  R
2
 0.130 0.130 0.130 
   F(change in R
2
) - 0.395 0.149 
* p < 0.05          
** p < 0.01          
7
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Six-year graduation rate 
 Sample sizes were smaller for the logistic regression analyses of six-year graduation rate 
(GR6), as only data from the 1999 to 2003 cohorts was analyzed.  As a result, minimal increases 
in model fit were not found to be statistically significant.  Classification rates were used to 
provide a rough estimate of the overall predictive power of each model, and statistical 
improvements in the log likelihood—a model fit index—were used to gauge overall 
improvements in model fit.  For both populations, the classification rates were generally higher 
in models that included both HSR and ATS as predictors, but not by a wide margin, as 
classification rates ranged from 56% to 59% for first-time freshmen and 52% to 55% for transfer 
students. 
For the population of first-time freshmen, the addition of APN did not result in a 
significant improvement in model fit over any of the logistic regression models with HSR and/or 
ATS included as predictors (see Tables 26, 27, and 28).  Adding AP to the baseline model with 
ATS included as the sole predictor resulted in a significant improvement in model fit (p < 0.01), 
however the classification rate did not improve between the models (see Table 27).   
 For the population of transfer students, the addition of AP to the baseline model with 
PCGPA included as a predictor resulted in a significant improvement in model fit (p < 0.01), but 
no other improvements in model fit resulted from the addition of AP or APN to the models.  The 
highest classification rate resulted from the logistic model where HSR was the only predictor 
(CR = 55.78%), but differences were minimal in size.   
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    Table 26 
 
First-time freshmen model comparisons, Dependent variable: GR6, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B OR B SE B OR B SE B OR B SE B OR 
  HSR 0.021 0.001 1.021** 0.020 0.001 1.02** 0.021 0.001 1.021** 0.021 0.001 1.021** 
  ATS    0.009 0.005 1.009**       
  AP       0.072 0.049 1.075    
  APN          0.007 0.022 1.007 
  N 16530 16384 16530 16530 
  Classification Rate 59.06 58.89 58.92 58.87 
   χ2 (change in -2LL) - 184.71** 2.12 0.11 
* p < 0.05             
** p < 0.01             
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    Table 27 
 
First-time freshmen model comparisons, Dependent variable: GR6, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B OR B SE B OR B SE B OR B SE B OR 
  HSR    0.020 0.001 1.02**       
  ATS 0.067 0.004 1.069** 0.009 0.005 1.009** 0.063 0.004 1.065** 0.065 0.004 1.067** 
  AP       0.152 0.049 1.164**    
  APN          0.038 0.022 1.038 
  N 17232 16384 17232 17232 
  Classification Rate  55.63 58.89 55.56 55.58 
   χ2 (change in -2LL) - 1628.84** 9.57** 3.03 
* p < 0.05             
** p < 0.01             
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         Table 28 
 
First-time freshmen model comparisons, Dependent variable: GR6, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR + ATS B SE B OR B SE B OR B SE B OR 
  HSR 0.020 0.001 1.02** 0.020 0.001 1.02** 0.020 0.001 1.02** 
  ATS 0.009 0.005 1.009** 0.008 0.005 1.008 0.010 0.005 1.01 
  AP    0.045 0.051 1.046    
  APN       -0.005 0.022 0.995 
  N 16384 16384 16384 
  Classification Rate 58.89 58.97 58.97 
   χ2 (change in -2LL) - 0.79 0.04 
* p < 0.05          
** p < 0.01          
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Table 29 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: PCGPA B SE B OR B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA 0.099 0.022 1.104** 0.111 0.027 1.118** 0.111 0.026 1.117** 0.098 0.022 1.103** 0.098 0.022 1.103** 
  HSR    0.010 0.002 1.01**          
  ATS       0.009 0.011 1.009       
  AP          0.386 0.162 1.471**    
  APN             0.087 0.085 1.090 
  N 3403 2289 2477 3403 3403 
  Classification Rate 54.28 55.35 52.77 55.07 54.42 
   χ2 (change in -2LL) - 1567.23** 1281.18** 5.74** 1.05 
* p < 0.05                
** p < 0.01                
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Table 30 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: HSR B SE B OR B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA    0.111 0.027 1.118**          
  HSR 0.011 0.002 1.011** 0.010 0.002 1.01** 0.012 0.002 1.012** 0.011 0.002 1.011** 0.011 0.002 1.011** 
  ATS       -0.017 0.012 0.983       
  AP          0.067 0.178 1.069    
  APN             -0.054 0.090 0.947 
  N 3018 2289 2453 3018 3018 
  Classification Rate 53.78 55.35 54.95 54.74 54.57 
   χ2 (change in -2LL) - 1010.81** 770.42** 0.14 0.37 
* p < 0.05                
** p < 0.01                
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Table 31 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 Model 5 
Base Model: ATS B SE B OR B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA    0.111 0.026 1.117**          
  HSR       0.012 0.002 1.012**       
  ATS 0.024 0.008 1.024** 0.009 0.011 1.009 -0.017 0.012 0.983 0.022 0.008 1.022** 0.024 0.008 1.024** 
  AP          0.175 0.161 1.191    
  APN             0.013 0.078 1.013 
  N 4009 2477 2453 4009 4009 
  Classification Rate 52.61 52.77 54.95 52.48 52.51 
   χ2 (change in -2LL) - 2137.6** 2183.25** 1.18 0.03 
* p < 0.05                
** p < 0.01                
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    Table 32 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
PCGPA + HSR B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA 0.111 0.027 1.118** 0.105 0.029 1.11** 0.111 0.027 1.118** 0.112 0.027 1.118** 
  HSR 0.010 0.002 1.01** 0.010 0.003 1.01** 0.009 0.002 1.009** 0.010 0.002 1.01** 
  ATS    -0.023 0.015 0.977       
  AP       0.092 0.197 1.096    
  APN          -0.075 0.101 0.928 
  N 2289 1856 2289 2289 
  Classification Rate 55.35 55.28 54.83 55.09 
   χ2 (change in -2LL) - 590.34** 0.22 0.56 
* p < 0.05             
** p < 0.01             
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    Table 33 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
PCGPA + ATS B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA 0.111 0.026 1.117** 0.105 0.029 1.11** 0.111 0.026 1.118** 0.111 0.026 1.117** 
  HSR    0.010 0.003 1.01**       
  ATS 0.009 0.011 1.009 -0.023 0.015 0.977 0.004 0.011 1.004 0.008 0.011 1.008 
  AP       0.288 0.187 1.334    
  APN          0.016 0.094 1.016 
  N 2477 1856 2477 2477 
  Classification Rate 52.77 55.28 52.85 52.60 
   χ2 (change in -2LL) - 876.39** 2.41 0.03 
* p < 0.05             
** p < 0.01             
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 Table 34 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model:  
HSR + ATS B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA    0.105 0.029 1.11**       
  HSR 0.012 0.002 1.012** 0.010 0.003 1.01** 0.011 0.002 1.011** 0.012 0.002 1.012** 
  ATS -0.017 0.012 0.983 -0.023 0.015 0.977 -0.019 0.013 0.981 -0.016 0.013 0.984 
  AP       0.148 0.193 1.159    
  APN          -0.024 0.094 0.976 
  N 2453 1856 2453 2453 
  Classification Rate 54.95 55.28 54.95 55.28 
   χ2 (change in -2LL) - 830.74** 0.59 0.07 
* p < 0.05             
** p < 0.01             
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          Table 35 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA + HSR + ATS  
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + HSR + ATS B SE B OR B SE B OR B SE B OR 
  PCGPA 0.105 0.029 1.11** 0.105 0.029 1.11** 0.105 0.029 1.11** 
  HSR 0.010 0.003 1.01** 0.010 0.003 1.01** 0.010 0.003 1.01** 
  ATS -0.023 0.015 0.977 -0.027 0.015 0.974 -0.023 0.015 0.977 
  AP    0.244 0.218 1.276    
  APN       -0.022 0.107 0.978 
  N 1856 1856 1856 
  Classification Rate 55.28 55.23 55.01 
   χ2 (change in -2LL) - 1.26 0.04 
* p < 0.05          
** p < 0.01          
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Summary 
 Viewed collectively, the results indicate that HSR is the best single predictor of college 
performance for both populations.  In addition, the addition of ATS to the model generally 
improves prediction, regardless of population, although those improvements appeared to be more 
meaningful for the population of first-time freshman.  PCGPA was also an important predictor 
for the population of transfer students.  AP examination participation, as measured by AP and 
APN, was positively correlated with the measures of college performance, but after accounting 
for the other predictor variables, these variables appeared to add minimal information to the 
prediction of the measures of college performance. 
AP Examination Test Scores  
First-year GPA 
 Recall that one of the primary goals of this study was to determine if AP test scores 
(APTS) could be used in the admission of transfer students.  This research goal is not straight-
forward, however, as the only students with AP test scores are those that took at least one AP 
examination (i.e., honors/advanced students).  Therefore in studying the relationship between 
APTS and the measures of college performance, we are essentially limiting the population of 
inference to the population of students who have taken an AP test, which a different population 
than the general population of all new students.  In this section of the report we have limited the 
data to include just those students who have non-missing values for APTS, HSR, ATS, and 
PCGPA, which has reduced the sample size from roughly 30,000 to just under 5,000 first-time 
freshmen and from roughly 5,000 to fewer than 300 transfer students.   
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 The relationships between the predictor variables of interest (HSR, ATS, PCGPA, and 
APTS) and FYGPA can be found in Tables 36 through 45.  For both populations, HSR had the 
strongest relationship with FYGPA.  For first-time freshman, APTS significantly improved the 
prediction of FYGPA when added to the baseline models that included HSR and/or ATS as 
predictors.  For the model that included both HSR and ATS as predictors (R
2
 = 0.268), the 
addition of APTS increased R
2
 significantly to 0.283 (See Table 38).   
 For the population of transfer students, HSR was the only predictor that was shown to 
have a statistically significant relationship with FYGPA.  None of the other predictors appeared 
to add anything to the prediction of FYGPA, although it is important to remember that this group 
of students—transfer students with non-missing values for HSR, ATS, PCGPA, and APTS—is 
likely a fairly homogeneous group, relative to the population of all transfer students.  Estimates 
of the strength of the relationships between the predictors and FYGPA, therefore, may be smaller 
than if they been estimated using data from the entire population of transfer students. 
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           Table 36 
 
First-time freshmen model comparisons, Dependent variable: FYGPA, Base model: HSR 
 
  Model 1 Model 2 Model 3 
Base Model: HSR B SE B β B SE B β B SE B β 
 
 HSR 0.024 0.001 0.505** 0.021 0.001 0.445** 0.021 0.001 0.455** 
 
 ATS 
   0.025 0.003 0.128**    
 
 APTS 
      0.125 0.010 0.17** 
 
 N 4674 4674 4674 
 
 R
2
 0.255 0.268 0.282 
   F(change in R
2
) - 80.875** 171.975** 
* p < 0.05 
         
** p < 0.01 
         
 
            Table 37 
 
Table 37: First-time freshmen model comparisons, Dependent variable: FYGPA, Base model: ATS 
 
  Model 1 Model 2 Model 3 
Base Model: HSR B SE B β B SE B β B SE B β 
 
 HSR 
   0.021 0.001 0.445**    
 
 ATS 0.066 0.003 0.337** 0.025 0.003 0.128** 0.047 0.003 0.241** 
 
 APTS 
      0.123 0.012 0.167** 
 
 N 4674 4674 4674 
 
 R
2
 0.114 0.268 0.132 
   F(change in R
2
) - 986.314** 99.666** 
* p < 0.05 
         
** p < 0.01 
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 Table 38 
 
First-time freshmen model comparisons, Dependent variable: FYGPA,  
Base model: HSR + ATS 
 
  Model 1 Model 2 
Base Model: HSR + ATS B SE B β B SE B β 
 
 HSR 0.021 0.001 0.445** 0.021 0.001 0.44** 
 
 ATS 0.025 0.003 0.128** 0.009 0.003 0.044** 
 
 APTS 
   0.110 0.011 0.149** 
 
 N 4674 4674 
 
 R
2
 0.268 0.283 
   F(change in R
2
) - 96.711** 
* p < 0.05 
      
** p < 0.01 
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       Table 39 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 
Base Model: PCGPA B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.071 0.038 0.108 0.041 0.037 0.062 0.069 0.038 0.105 0.065 0.038 0.100 
  HSR    0.017 0.003 0.311**       
  ATS       0.023 0.014 0.094    
  APTS          0.089 0.051 0.102 
  N 296 296 296 296 
  R
2
 0.012 0.106 0.020 0.022 
   F(change in R
2
) - 30.909** 2.615 3.099 
* p < 0.05             
** p < 0.01             
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        Table 40 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.041 0.037 0.062       
  HSR 0.017 0.003 0.32** 0.017 0.003 0.311** 0.018 0.003 0.333** 0.016 0.003 0.31** 
  ATS       -0.008 0.015 -0.034    
  APTS          0.041 0.049 0.047 
  N 296 296 296 296 
  R
2
 0.102 0.106 0.103 0.104 
   F(change in R
2
) - 1.236 0.311 0.700 
* p < 0.05             
** p < 0.01             
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         Table 41 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model: ATS B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.069 0.038 0.105       
  HSR       0.018 0.003 0.333**    
  ATS 0.023 0.014 0.097 0.023 0.014 0.094 -0.008 0.015 -0.034 0.014 0.016 0.057 
  APTS          0.073 0.058 0.083 
  N 296 296 296 296 
  R
2
 0.009 0.020 0.103 0.015 
   F(change in R
2
) - 3.307 30.647** 1.575 
* p < 0.05             
** p < 0.01             
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     Table 42 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + HSR B SE B β B SE B β B SE B β 
  PCGPA 0.041 0.037 0.062 0.040 0.037 0.061 0.039 0.037 0.060 
  HSR 0.017 0.003 0.311** 0.017 0.003 0.323** 0.016 0.003 0.302** 
  ATS    -0.008 0.015 -0.031    
  APTS       0.039 0.050 0.044 
  N 296 296 296 
  R
2
 0.106 0.107 0.108 
   F(change in R
2
) - 0.273 0.607 
* p < 0.05          
** p < 0.01          
 
        Table 43 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + ATS B SE B β B SE B β B SE B β 
  PCGPA 0.069 0.038 0.105 0.040 0.037 0.061 0.066 0.038 0.100 
  HSR    0.017 0.003 0.323**    
  ATS 0.023 0.014 0.094 -0.008 0.015 -0.031 0.014 0.016 0.058 
  APTS       0.065 0.058 0.074 
  N 296 296 296 
  R
2
 0.0204 0.1068 0.0246 
   F(change in R
2
) - 28.248** 1.259 
* p < 0.05          
** p < 0.01          
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   Table 44 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 
Base Model:  
HSR + ATS B SE B β B SE B β B SE B β 
  PCGPA    0.040 0.037 0.061    
  HSR 0.018 0.003 0.333** 0.017 0.003 0.323** 0.018 0.003 0.331** 
  ATS -0.008 0.015 -0.034 -0.008 0.015 -0.031 -0.017 0.016 -0.070 
  APTS       0.067 0.055 0.076 
  N 296 296 296 
  R
2
 0.1031 0.1068 0.1076 
   F(change in R
2
) - 1.195 1.466 
* p < 0.05          
** p < 0.01          
 
 
                      Table 45 
 
Transfer student model comparisons, Dependent variable: FYGPA,  
Base model: PCGPA + HSR + ATS  
   Model 1 Model 2 
Base Model:  
PCGPA + HSR + ATS B SE B β B SE B β 
  PCGPA 0.040 0.037 0.061 0.037 0.037 0.056 
  HSR 0.017 0.003 0.323** 0.017 0.003 0.322** 
  ATS -0.008 0.015 -0.031 -0.016 0.016 -0.065 
  APTS    0.063 0.055 0.072 
  N 296 296 
  R
2
 0.1068 0.1107 
   F(change in R
2
) - 1.281 
* p < 0.05       
** p < 0.01       
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 Cumulative GPA 
 Tables 46 through 55 show the estimated relationships between the predictor variables of 
interest and CGPA.  The pattern of results for CGPA was exactly as it was for FYGPA.  HSR 
was the single best predictor of CGPA for both populations.  APTS improved the prediction of 
CGPA when added to any regression model with HSR and/or ATS (see Table 46, 47, and 48).  
For the population of transfer students, HSR was the only predictor that was shown to have a 
statistically significant relationship with FYGPA (see Tables 49 through 55).  
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           Table 46 
 
First-time freshmen model comparisons, Dependent variable: CGPA, Base model: HSR 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B β B SE B β B SE B β 
  HSR 0.023 0.001 0.495** 0.021 0.001 0.453** 0.021 0.001 0.452** 
  ATS    0.017 0.003 0.088**    
  APTS       0.103 0.010 0.143** 
  N 4674 4674 4674 
  R
2
 0.245 0.251 0.263 
   F(change in R
2
) - 37.423** 117.451** 
* p < 0.05          
** p < 0.01          
 
 
           Table 47 
 
First-time freshmen model comparisons, Dependent variable: CGPA, Base model: ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B β B SE B β B SE B β 
  HSR    0.021 0.001 0.453**    
  ATS 0.058 0.003 0.301** 0.017 0.003 0.088** 0.041 0.003 0.211** 
  APTS       0.112 0.012 0.155** 
  N 4674 4674 4674 
  R
2
 0.091 0.251 0.107 
   F(change in R
2
) - 998.213** 83.899** 
* p < 0.05          
** p < 0.01          
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  Table 48 
 
First-time freshmen model comparisons, Dependent variable: CGPA,  
Base model: HSR + ATS 
   Model 1 Model 2 
Base Model: HSR + ATS B SE B β B SE B β 
  HSR 0.021 0.001 0.453** 0.021 0.001 0.449** 
  ATS 0.017 0.003 0.088** 0.002 0.003 0.011 
  APTS    0.100 0.011 0.138** 
  N 4674 4674 
  R
2
 0.251 0.263 
   F(change in R
2
) - 79.781** 
* p < 0.05       
** p < 0.01       
 
        Table 49 
 
 Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 
Base Model: PCGPA B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.067 0.037 0.104 0.035 0.036 0.054 0.065 0.037 0.101 0.063 0.037 0.097 
  HSR    0.018 0.003 0.341**       
  ATS       0.025 0.014 0.104    
  APTS          0.073 0.050 0.084 
  N 296 296 296 296 
  R
2
 0.011 0.124 0.022 0.018 
   F(change in R
2
) - 37.956** 3.215 2.108 
* p < 0.05             
** p < 0.01             
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    Table 50 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.035 0.036 0.054       
  HSR 0.018 0.003 0.348** 0.018 0.003 0.341** 0.019 0.003 0.362** 0.018 0.003 0.344** 
  ATS       -0.008 0.014 -0.035    
  APTS          0.019 0.048 0.022 
  N 296 296 296 296 
  R
2
 0.121 0.124 0.123 0.122 
   F(change in R
2
) - 0.951 0.347 0.162 
* p < 0.05             
** p < 0.01             
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         Table 51 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model: ATS B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.065 0.037 0.101       
  HSR       0.019 0.003 0.362**    
  ATS 0.025 0.014 0.107 0.025 0.014 0.104 -0.008 0.014 -0.035 0.019 0.016 0.081 
  APTS          0.046 0.057 0.053 
  N 296 296 296 296 
  R
2
 0.011 0.022 0.123 0.014 
   F(change in R
2
) - 3.062 37.105** 0.653 
* p < 0.05             
** p < 0.01             
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           Table 52 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + HSR B SE B β B SE B β B SE B β 
  PCGPA 0.035 0.036 0.054 0.034 0.036 0.053 0.034 0.036 0.053 
  HSR 0.018 0.003 0.341** 0.019 0.003 0.354** 0.018 0.003 0.337** 
  ATS 
   
-
0.008 0.014 -0.033 
   
  APTS       0.01696 0.04838 0.02 
  N 296 296 296 
  R
2
 0.124 0.125 0.125 
   F(change in R
2
) - 0.311 0.123 
* p < 0.05          
** p < 0.01          
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  Table 53 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + ATS B SE B β B SE B β B SE B β 
  PCGPA 0.065 0.037 0.101 0.034 0.036 0.053 0.063 0.037 0.098 
  HSR    0.019 0.003 0.354**    
  ATS 0.025 0.014 0.104 -0.008 0.014 -0.033 0.020 0.016 0.082 
  APTS       0.039 0.057 0.045 
  N 296 296 296 
  R
2
 0.022 0.125 0.023 
   F(change in R
2
) - 34.595** 0.459 
* p < 0.05          
** p < 0.01          
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                  Table 54 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 
Base Model:  
HSR + ATS B SE B β B SE B β B SE B β 
  PCGPA    0.034 0.036 0.053    
  HSR 0.019 0.003 0.362** 0.019 0.003 0.354** 0.019 0.003 0.361** 
  ATS -0.008 0.014 -0.035 -0.008 0.014 -0.033 -0.014 0.016 -0.057 
  APTS       0.040 0.054 0.046 
  N 296 296 296 
  R
2
 0.123 0.125 0.124 
   F(change in R
2
) - 0.913 0.548 
* p < 0.05          
** p < 0.01          
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     Table 55 
  
Transfer student model comparisons, Dependent variable: CGPA, Base model: 
PCGPA + HSR + ATS  
   Model 1 Model 2 
Base Model:  
PCGPA + HSR + ATS B SE B β B SE B β 
  PCGPA 0.034 0.036 0.053 0.032 0.036 0.050 
  HSR 0.019 0.003 0.354** 0.019 0.003 0.353** 
  ATS -0.008 0.014 -0.033 -0.013 0.016 -0.053 
  APTS    0.036 0.054 0.042 
  N 296 296 
  R
2
 0.125 0.127 
   F(change in R
2
) - 0.449 
* p < 0.05       
** p < 0.01       
1
0
5
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 Six-year graduation Rate 
 The dataset was reduced even further for the analysis of GR6, as only data from the 1999 
through 2003 cohorts were used, resulting in just under 3,000 first-time freshmen and just over 
100 transfer students.  For both populations, HSR was the only variable that was shown to be a 
significant predictor of GR6 on a consistent basis.  No predictors were shown to have added to 
the prediction of GR6 when added to a baseline model that included HRS as a predictor (see 
Tables 56 through 65).   
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          Table 56 
 
First-time freshmen model comparisons, Dependent variable: GR6, Base model: HSR 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B OR B SE B OR B SE B OR 
  HSR 0.022 0.003 1.022** 0.021 0.003 1.021** 0.022 0.003 1.022** 
  ATS    0.009 0.014 1.009    
  APTS       -0.015 0.049 0.985 
  N 2091 2091 2091 
  Classification Rate 60.59 60.55 60.45 
   χ2 (change in -2LL) - 0.430 0.090 
* p < 0.05          
** p < 0.01          
 
          Table 57 
 
First-time freshmen model comparisons, Dependent variable: GR6, Base model: ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B OR B SE B OR B SE B OR 
  HSR    0.021 0.003 1.021**    
  ATS 0.051 0.012 1.052** 0.009 0.014 1.009 0.056 0.015 1.058** 
  APTS       -0.034 0.056 0.966 
  N 2091 2091 2091 
  Classification Rate 58.63 60.55 59.35 
   χ2 (change in -2LL) - 38.59** 0.38 
* p < 0.05          
** p < 0.01          
 
 
1
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    Table 58 
 
First-time freshmen model comparisons, Dependent variable: GR6,  
Base model: HSR + ATS 
   Model 1 Model 2 
Base Model: HSR + ATS B SE B OR B SE B OR 
  HSR 0.021 0.003 1.021** 0.021 0.003 1.021** 
  ATS 0.009 0.014 1.009 0.015 0.016 1.015 
  APTS    -0.042 0.056 0.959 
  N 2091 2091 
  Classification Rate 60.55 60.35 
   χ2 (change in -2LL) - 0.56 
* p < 0.05       
** p < 0.01       
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         Table 59 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 
Base Model: PCGPA B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA 0.221 0.121 1.247 0.205 0.126 1.227 0.208 0.123 1.232 0.227 0.122 1.255 
  HSR    0.037 0.014 1.038**       
  ATS       0.103 0.062 1.109    
  APTS          -0.082 0.210 0.921 
  N 101 101 101 101 
  Classification Rate 35.64 66.34 58.42 46.53 
   χ2 (change in -2LL) - 7.1** 2.88 0.15 
* p < 0.05             
** p < 0.01             
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      Table 60 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA    0.205 0.126 1.227       
  HSR 0.038 0.014 1.039** 0.037 0.014 1.038** 0.034 0.015 1.034** 0.040 0.014 1.041** 
  ATS       0.061 0.065 1.063    
  APTS          -0.149 0.217 0.861 
  N 101 101 101 101 
  Classification Rate 66.34 66.34 62.38 62.38 
   χ2 (change in -2LL) - 2.67 0.88 0.48 
* p < 0.05             
** p < 0.01             
 
  
1
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       Table 61 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model: ATS B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA    0.208 0.123 1.232       
  HSR       0.034 0.015 1.034**    
  ATS 0.110 0.061 1.117 0.103 0.062 1.109 0.061 0.065 1.063 0.153 0.071 1.166** 
  APTS          -0.300 0.243 0.741 
  N 101 101 101 101 
  Classification Rate 60.40 58.42 62.38 61.39 
   χ2 (change in -2LL) - 2.90 5.34** 1.54 
* p < 0.05             
** p < 0.01             
1
1
1
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     Table 62 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + HSR B SE B OR B SE B OR B SE B OR 
  PCGPA 0.205 0.126 1.227 0.198 0.127 1.219 0.219 0.128 1.245 
  HSR 0.037 0.014 1.038** 0.033 0.015 1.034** 0.039 0.015 1.04** 
  ATS    0.054 0.066 1.056    
  APTS       -0.197 0.221 0.821 
  N 101 101 101 
  Classification Rate 66.34 66.34 62.38 
   χ2 (change in -2LL) - 0.69 0.80 
* p < 0.05          
** p < 0.01          
 
      Table 63 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 
Base Model:  
PCGPA + ATS B SE B OR B SE B OR B SE B OR 
  PCGPA 0.208 0.123 1.232 0.198 0.127 1.219 0.231 0.126 1.260 
  HSR    0.033 0.015 1.034**    
  ATS 0.103 0.062 1.109 0.054 0.066 1.056 0.155 0.072 1.168** 
  APTS       -0.359 0.250 0.698 
  N 101 101 101 
  Classification Rate 58.42 66.34 58.42 
   χ2 (change in -2LL) - 4.91** 2.10 
* p < 0.05          
** p < 0.01          
 
 
  
113 
 
     Table 64 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 
Base Model:  
HSR + ATS B SE B OR B SE B OR B SE B OR 
  PCGPA    0.198 0.127 1.219    
  HSR 0.034 0.015 1.034** 0.033 0.015 1.034** 0.034 0.015 1.035** 
  ATS 0.061 0.065 1.063 0.054 0.066 1.056 0.107 0.075 1.113 
  APTS       -0.321 0.249 0.726 
  N 101 101 101 
  Classification Rate 62.38 66.34 62.38 
   χ2 (change in -2LL) - 2.47 1.68 
* p < 0.05          
** p < 0.01          
 
 
          Table 65 
 
Transfer student model comparisons, Dependent variable: GR6,  
Base model: PCGPA + HSR + ATS  
   Model 1 Model 2 
Base Model:  
PCGPA + HSR + ATS B SE B OR B SE B OR 
  PCGPA 0.198 0.127 1.219 0.224 0.130 1.251 
  HSR 0.033 0.015 1.034** 0.033 0.015 1.034** 
  ATS 0.054 0.066 1.056 0.110 0.076 1.116 
  APTS    -0.382 0.258 0.683 
  N 101 101 
  Classification Rate 66.34 63.37 
   χ2 (change in -2LL) - 2.24 
* p < 0.05       
** p < 0.01       
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AP score group  
 The AP score group (APSG) predictor was created to combine information regarding AP 
exam participation and AP test performance.  Recall that APSG has 5 levels (0, 1, 2, 3, and 4).  
Those with APSG values of 0 did not take an AP exam.  Those with APSG values of 1 took at 
least one exam and received average AP test scores between 1 and 2.  APSG values of 2, 3, and 4 
reflected students who had taken one or multiple AP exams and had received an average score 
between 2 and 3, between 3 and 4, or between 4 and 5, respectively.  We believed that the 
creation of a such a variable was an accurate reflection of how an admissions office might use 
AP exam information, as it answers two key questions, namely ―Did the student take an AP 
exam?‖ and ―If so, how did the student perform on the exam?‖.  Furthermore, APSG was treated 
as a categorical variable to avoid making the assumption that students who did not take an AP 
exam (i.e., ASPG = 0) would have scored lower on AP exams than students who took the exam 
and performed poorly (i.e., ASPG = 1). 
First-year GPA 
  Tables 66 through 75 illustrate the relationships between the predictors and FYGPA.  
HSR was show to be the best single predictor of FYGPA for both populations.  Also for both 
populations, ATS was shown to be the second best single predictor of FYGPA and was also 
responsible for the biggest improvements in R
2
 when added to a baseline model with HSR 
entered as the sole predictor.   
 For the population of first-time freshman, APSG significantly improved R
2
 when added 
to a baseline model with HSR and/or ATS (see Tables 66, 67 and 68), although increases were 
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minimal, and statistical significance was likely the result of large sample size (N = 29,604).  For 
the population of transfer students, APSG significantly added to the prediction of FYGPA when 
added to a baseline model with one of the following sets of predictors: PCGPA (Table 69), HSR 
(Table 70), PCGPA and HSR (Table 72), and PCGPA and ATS (Table 73).  Again, increases in 
R
2
 were minimal.  A comparison of these results with the results that focused on AP and APN 
revealed more instances where APSG significantly improved model fit.  This finding suggests 
that APSG may contribute slightly more to the prediction of FYGPA than AP or APN.  In other 
words, this finding provides some small evidence that knowing how a student performed on the 
test is more useful than simply knowing whether or not a student took an AP test. 
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Table 66 
 
First-time freshmen model comparisons, Dependent variable: FYGPA, Base model: HSR 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B β B SE B β B SE B β 
  HSR 0.022 0.000 0.523** 0.019 0.000 0.451** 0.021 0.000 0.506** 
  ATS    0.030 0.001 0.138**    
  AP score group 1 vs 0       -0.112 0.033 -0.017** 
  AP score group 2 vs 0       0.052 0.020 0.013** 
  AP score group 3 vs 0       0.193 0.020 0.049** 
  AP score group 4 vs 0       0.299 0.026 0.058** 
  N 29789 29604 29789 
  R
2
 0.274 0.289 0.280 
   F(change in R
2
) - 5.274** 58.427** 
* p < 0.05          
** p < 0.01          
 
 
 Table 67 
  
First-time freshmen model comparisons, Dependent variable: FYGPA, Base model: ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B β B SE B β B SE B β 
  HSR    0.019 0.000 0.451**    
  ATS 0.084 0.001 0.377** 0.030 0.001 0.138** 0.078 0.001 0.35** 
  AP score group 1 vs 0       0.000 0.035 0.000 
  AP score group 2 vs 0       0.140 0.022 0.034** 
  AP score group 3 vs 0       0.186 0.022 0.047** 
  AP score group 4 vs 0       0.228 0.029 0.043** 
  N 30758 29604 30758 
  R
2
 0.142 0.289 0.146 
   F(change in R
2
) - 7.3** 36.822** 
* p < 0.05          
** p < 0.01          
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 Table 68 
 
First-time freshmen model comparisons, Dependent variable: FYGPA, Base model: HSR + ATS 
   Model 1 Model 2 
Base Model: HSR + ATS B SE B β B SE B β 
  HSR 0.019 0.000 0.451** 0.019 0.000 0.449** 
  ATS 0.030 0.001 0.138** 0.027 0.001 0.123** 
  AP score group 1 vs 0    -0.105 0.032 -0.016** 
  AP score group 2 vs 0    0.018 0.020 0.004 
  AP score group 3 vs 0    0.106 0.020 0.027** 
  AP score group 4 vs 0    0.167 0.026 0.032** 
  N 29604 29604 
  R
2
 0.289 0.291 
   F(change in R
2
) - 18.416** 
* p < 0.05       
** p < 0.01       
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      Table 69 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 
Base Model: PCGPA B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.108 0.008 0.155** 0.083 0.009 0.122** 0.093 0.009 0.14** 0.105 0.008 0.152** 
  HSR    0.012 0.001 0.304**       
  ATS       0.057 0.003 0.237**    
  AP score group 1 vs 0          -0.006 0.109 -0.001 
  AP score group 2 vs 0          0.351 0.067 0.06** 
  AP score group 3 vs 0          0.353 0.078 0.051** 
  AP score group 4 vs 0          0.137 0.113 0.014 
  N 7525 5082 5451 7525 
  R
2
 0.024 0.115 0.081 0.030 
   F(change in R
2
) - 1.371** 1.391** 12.026** 
* p < 0.05             
** p < 0.01             
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 Table 70 
 
 Transfer student model comparisons, Dependent variable: FYGPA, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.083 0.009 0.122**       
  HSR 0.013 0.001 0.326** 0.012 0.001 0.304** 0.012 0.001 0.283** 0.013 0.001 0.32** 
  ATS       0.027 0.004 0.112**    
  AP score group 1 vs 0          -0.193 0.120 -0.020 
  AP score group 2 vs 0          0.132 0.074 0.022 
  AP score group 3 vs 0          0.192 0.085 0.028** 
  AP score group 4 vs 0          0.028 0.129 0.003 
  N 5862 5082 4774 5862 
  R
2
 0.106 0.115 0.126 0.108 
   F(change in R
2
) - 1.182** 1.302** 2.725** 
* p < 0.05             
** p < 0.01             
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          Table 71 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model: ATS B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.093 0.009 0.14**       
  HSR       0.012 0.001 0.283**    
  ATS 0.058 0.003 0.239** 0.057 0.003 0.237** 0.027 0.004 0.112** 0.057 0.003 0.235** 
  AP score group 1 vs 0          -0.075 0.108 -0.008 
  AP score group 2 vs 0          0.168 0.071 0.028** 
  AP score group 3 vs 0          0.096 0.081 0.014 
  AP score group 4 vs 0          -0.136 0.119 -0.013 
  N 7063 5451 4774 7063 
  R
2
 0.057 0.081 0.126 0.059 
   F(change in R
2
) - 1.163** 1.251** 2.237 
* p < 0.05             
** p < 0.01             
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     Table 72 
 
 Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 
Base Model: PCGPA + HSR B SE B β B SE B β B SE B β 
  PCGPA 0.083 0.009 0.122** 0.079 0.009 0.121** 0.082 0.009 0.121** 
  HSR 0.012 0.001 0.304** 0.011 0.001 0.263** 0.012 0.001 0.298** 
  ATS    0.028 0.004 0.115**    
  AP score group 1 vs 0       -0.226 0.126 -0.024 
  AP score group 2 vs 0       0.163 0.077 0.028** 
  AP score group 3 vs 0       0.165 0.088 0.025 
  AP score group 4 vs 0       -0.011 0.131 -0.001 
  N 5082 4133 5082 
  R
2
 0.115 0.139 0.117 
   F(change in R
2
) - 1.31** 2.836** 
* p < 0.05          
** p < 0.01          
 
 
1
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Table 73 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 
Base Model: PCGPA + ATS B SE B β B SE B β B SE B β 
  PCGPA 0.093 0.009 0.14** 0.079 0.009 0.121** 0.093 0.009 0.14** 
  HSR    0.011 0.001 0.263**    
  ATS 0.057 0.003 0.237** 0.028 0.004 0.115** 0.056 0.003 0.234** 
  AP score group 1 vs 0       -0.111 0.114 -0.013 
  AP score group 2 vs 0       0.170 0.073 0.031** 
  AP score group 3 vs 0       0.078 0.086 0.012 
  AP score group 4 vs 0       -0.193 0.120 -0.021 
  N 5451 4133 5451 
  R
2
 0.081 0.139 0.082 
   F(change in R
2
) - 1.288** 2.53** 
* p < 0.05          
** p < 0.01          
 
Table 74 
 
Transfer student model comparisons, Dependent variable: FYGPA, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR + ATS B SE B β B SE B β B SE B β 
  PCGPA    0.079 0.009 0.121**    
  HSR 0.012 0.001 0.283** 0.011 0.001 0.263** 0.012 0.001 0.282** 
  ATS 0.027 0.004 0.112** 0.028 0.004 0.115** 0.026 0.004 0.108** 
  AP score group 1 vs 0       -0.174 0.124 -0.019 
  AP score group 2 vs 0       0.101 0.078 0.018 
  AP score group 3 vs 0       0.094 0.089 0.014 
  AP score group 4 vs 0       -0.056 0.132 -0.006 
  N 4774 4133 4774 
  R
2
 0.126 0.139 0.127 
   F(change in R
2
) - 1.194** 1.246 
* p < 0.05          
** p < 0.01          
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  Table 75 
 
Transfer student model comparisons, Dependent variable: FYGPA,  
Base model: PCGPA + HSR + ATS  
   Model 1 Model 2 
Base Model: PCGPA + HSR + ATS B SE B β B SE B β 
  PCGPA 0.079 0.009 0.121** 0.078 0.009 0.12** 
  HSR 0.011 0.001 0.263** 0.011 0.001 0.262** 
  ATS 0.028 0.004 0.115** 0.027 0.004 0.112** 
  AP score group 1 vs 0    -0.216 0.130 -0.024 
  AP score group 2 vs 0    0.129 0.081 0.023 
  AP score group 3 vs 0    0.066 0.093 0.010 
  AP score group 4 vs 0    -0.100 0.135 -0.011 
  N 4133 4133 
  R
2
 0.139 0.140 
   F(change in R
2
) - 1.626 
* p < 0.05       
** p < 0.01       
 
 
 
124 
 
Cumulative GPA 
 The analysis of CGPA (Tables 76 through 85) yielded a similar pattern of results to those 
obtained from the analysis of FYGPA.  HSR was shown to be the best single predictor of CGPA 
for both populations.  For the population of first-time freshman, the addition of APSG resulted in 
small but statistically significant increases in R
2
 when added to baseline models with HSR and/or 
ATS included as predictors.  For the population of transfer students, R
2
 was minimally but 
significantly improved when APSG was added to a model with PCGPA as a predictor (see Table 
79), but was not significantly improved when APSG was added to any of the other baseline 
models.   
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 Table 76 
 
First-time freshmen model comparisons, Dependent variable: CGPA, Base model: HSR 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B β B SE B β B SE B β 
  HSR 0.021 0.000 0.505** 0.019 0.000 0.456** 0.020 0.000 0.494** 
  ATS    0.020 0.001 0.092**    
  AP score group 1 vs 0       -0.156 0.032 -0.024** 
  AP score group 2 vs 0       0.006 0.020 0.002 
  AP score group 3 vs 0       0.108 0.019 0.028** 
  AP score group 4 vs 0       0.209 0.026 0.041** 
  N 29789 29604 29789 
  R
2
 0.255 0.262 0.258 
   F(change in R
2
) - 3.308** 29.926** 
* p < 0.05          
** p < 0.01          
 
 
  Table 77 
 
 First-time freshmen model comparisons, Dependent variable: CGPA, Base model: ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B β B SE B β B SE B β 
  HSR    0.019 0.000 0.456**    
  ATS 0.073 0.001 0.336** 0.020 0.001 0.092** 0.069 0.001 0.316** 
  AP score group 1 vs 0       -0.043 0.035 -0.007 
  AP score group 2 vs 0       0.104 0.022 0.026** 
  AP score group 3 vs 0       0.130 0.022 0.034** 
  AP score group 4 vs 0       0.179 0.029 0.035** 
  N 30758 29604 30758 
  R
2
 0.113 0.262 0.115 
   F(change in R
2
) - 7.117** 21.156** 
* p < 0.05          
** p < 0.01          
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                   Table 78 
 
First-time freshmen model comparisons, Dependent variable: CGPA,  
Base model: HSR + ATS 
   Model 1 Model 2 
Base Model: HSR + ATS B SE B β B SE B β 
  HSR 0.019 0.000 0.456** 0.019 0.000 0.457** 
  ATS 0.020 0.001 0.092** 0.018 0.001 0.082** 
  AP score group 1 vs 0    -0.152 0.032 -0.024** 
  AP score group 2 vs 0    -0.017 0.020 -0.004 
  AP score group 3 vs 0    0.050 0.020 0.013** 
  AP score group 4 vs 0    0.123 0.026 0.024** 
  N 29604 29604 
  R
2
 0.262 0.263 
   F(change in R
2
) - 12.931** 
* p < 0.05       
** p < 0.01       
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 Table 79 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 
Base Model: PCGPA B SE B β B SE B β B SE B β B SE B β 
  PCGPA 0.101 0.008 0.15** 0.081 0.009 0.122** 0.087 0.008 0.135** 0.099 0.008 0.147** 
  HSR    0.012 0.001 0.309**       
  ATS       0.051 0.003 0.216**    
  AP score group 1 vs 0          0.070 0.106 0.008 
  AP score group 2 vs 0          0.307 0.065 0.054** 
  AP score group 3 vs 0          0.341 0.076 0.051** 
  AP score group 4 vs 0          0.138 0.110 0.014 
  N 7525 5082 5451 7525 
  R
2
 0.023 0.118 0.069 0.028 
   F(change in R
2
) - 1.381** 1.348** 10.763** 
* p < 0.05             
** p < 0.01             
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 Table 80 
 
 Transfer student model comparisons, Dependent variable: CGPA, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.081 0.009 0.122**       
  HSR 0.013 0.000 0.333** 0.012 0.001 0.309** 0.012 0.001 0.303** 0.013 0.000 0.329** 
  ATS       0.017 0.004 0.071**    
  AP score group 1 vs 0          -0.152 0.116 -0.016 
  AP score group 2 vs 0          0.083 0.072 0.014 
  AP score group 3 vs 0          0.161 0.082 0.024** 
  AP score group 4 vs 0          0.008 0.125 0.001 
  N 5862 5082 4774 5862 
  R
2
 0.111 0.118 0.120 0.112 
   F(change in R
2
) - 1.156** 1.222** 1.724 
* p < 0.05             
** p < 0.01             
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          Table 81 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: ATS 
   Model 1 Model 2 Model 3 Model 4 
Base Model: ATS B SE B β B SE B β B SE B β B SE B β 
  PCGPA    0.087 0.008 0.135**       
  HSR       0.012 0.001 0.303**    
  ATS 0.052 0.003 0.223** 0.051 0.003 0.216** 0.017 0.004 0.071** 0.051 0.003 0.217** 
  AP score group 1 vs 0          -0.008 0.105 -0.001 
  AP score group 2 vs 0          0.151 0.069 0.026** 
  AP score group 3 vs 0          0.121 0.079 0.018 
  AP score group 4 vs 0          -0.099 0.116 -0.010 
  N 7063 5451 4774 7063 
  R
2
 0.050 0.069 0.120 0.051 
   F(change in R
2
) - 1.14** 1.244** 1.964 
* p < 0.05             
** p < 0.01             
 
 
1
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Table 82 
 
 Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 
Base Model: PCGPA + HSR B SE B β B SE B β B SE B β 
  PCGPA 0.081 0.009 0.122** 0.076 0.009 0.12** 0.080 0.009 0.121** 
  HSR 0.012 0.001 0.309** 0.011 0.001 0.284** 0.012 0.001 0.305** 
  ATS    0.016 0.004 0.07**    
  AP score group 1 vs 0       -0.163 0.122 -0.018 
  AP score group 2 vs 0       0.107 0.074 0.019 
  AP score group 3 vs 0       0.132 0.085 0.021 
  AP score group 4 vs 0       -0.031 0.127 -0.003 
  N 5082 4133 5082 
  R
2
 0.118 0.130 0.119 
   F(change in R
2
) - 1.222** 1.592 
* p < 0.05          
** p < 0.01          
 
Table 83 
 
 Transfer student model comparisons, Dependent variable: CGPA, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 
Base Model: PCGPA + ATS B SE B β B SE B β B SE B β 
  PCGPA 0.087 0.008 0.135** 0.076 0.009 0.12** 0.087 0.008 0.135** 
  HSR    0.011 0.001 0.284**    
  ATS 0.051 0.003 0.216** 0.016 0.004 0.07** 0.049 0.003 0.211** 
  AP score group 1 vs 0       -0.016 0.111 -0.002 
  AP score group 2 vs 0       0.155 0.071 0.029** 
  AP score group 3 vs 0       0.110 0.084 0.017 
  AP score group 4 vs 0       -0.140 0.117 -0.016 
  N 5451 4133 5451 
  R
2
 0.069 0.130 0.071 
   F(change in R
2
) - 1.28** 1.999 
* p < 0.05          
** p < 0.01          
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Table 84 
 
Transfer student model comparisons, Dependent variable: CGPA, Base model: HSR + ATS 
 
  Model 1 Model 2 Model 3 
Base Model: HSR + ATS B SE B β B SE B β B SE B β 
 
 PCGPA 
   
0.076 0.009 0.12** 
   
 
 HSR 0.012 0.001 0.303** 0.011 0.001 0.284** 0.012 0.001 0.302** 
 
 ATS 0.017 0.004 0.071** 0.016 0.004 0.07** 0.016 0.004 0.067** 
 
 AP score group 1 vs 0 
      
-0.120 0.121 -0.014 
 
 AP score group 2 vs 0 
      
0.081 0.076 0.015 
 
 AP score group 3 vs 0 
      
0.102 0.087 0.016 
 
 AP score group 4 vs 0 
      
-0.045 0.129 -0.005 
 
 N 4774 4133 4774 
 
 R
2
 0.120 0.130 0.121 
   F(change in R
2
) - 1.158** 0.911 
* p < 0.05 
         ** p < 0.01 
          
 
              Table 85 
 
Transfer student model comparisons, Dependent variable: CGPA,  
Base model: PCGPA + HSR + ATS  
   Model 1 Model 2 
Base Model: PCGPA + HSR + ATS B SE B β B SE B β 
  PCGPA 0.076 0.009 0.12** 0.075 0.009 0.119** 
  HSR 0.011 0.001 0.284** 0.011 0.001 0.283** 
  ATS 0.016 0.004 0.07** 0.016 0.004 0.067** 
  AP score group 1 vs 0    -0.135 0.127 -0.015 
  AP score group 2 vs 0    0.107 0.079 0.020 
  AP score group 3 vs 0    0.075 0.091 0.012 
  AP score group 4 vs 0    -0.083 0.132 -0.009 
  N 4133 4133 
  R
2
 0.130 0.131 
   F(change in R
2
) - 1.024 
* p < 0.05       
** p < 0.01       
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Six-year graduation rate 
 For the population of first-time freshmen, the results again indicated that HSR was the 
most important single predictor, but the addition of APSG to the logistic regression model 
produced a puzzling result.  Specifically, if HSR was included as a predictor, then APSG was 
estimated to have a significant negative relationship with GR6.  The likelihood of graduating in 
six years was found significantly higher for students who did not take an AP exam than for 
students who took an exam and scored low on the exam (i.e., APSG = 1 or 2).  Classification 
rates, however, did not differ with the addition of ASPG to the models (see Tables 86, 87, and 
88).   For the population of transfer students, ASPG improved model fit in a small but 
statistically significant manner when added to a baseline model with PCGPA as the predictor.  
ASPG did not appear to add predictive power to any of the other baseline models (see Table 89 
through 95). 
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Table 86 
 
First-time freshmen model comparisons, Dependent variable: GR6, Base model: HSR 
   Model 1 Model 2 Model 3 
Base Model: HSR B SE B OR B SE B OR B SE B OR 
  HSR 0.020 0.001 1.02** 0.020 0.001 1.02** 0.020 0.001 1.02** 
  ATS    -0.001 0.004 0.999    
  AP score group 1 vs 0       -0.330 0.090 0.719** 
  AP score group 2 vs 0       -0.118 0.054 0.888** 
  AP score group 3 vs 0       -0.039 0.052 0.961 
  AP score group 4 vs 0       -0.051 0.069 0.950 
  N 29789 29604 29789 
  Classification Rate 59.98 59.93 60.14 
   χ2 (change in -2LL) - 204.81** 18.24** 
* p < 0.05          
** p < 0.01          
 
Table 87 
 
First-time freshmen model comparisons, Dependent variable: GR6, Base model: ATS 
Base Model: HSR B SE B OR B SE B OR B SE B OR 
  HSR    0.020 0.001 1.02**    
  ATS 0.054 0.003 1.055** -0.001 0.004 0.999 0.053 0.003 1.054** 
  AP score group 1 vs 0       -0.203 0.088 0.816** 
  AP score group 2 vs 0       0.014 0.053 1.014 
  AP score group 3 vs 0       0.045 0.053 1.046 
  AP score group 4 vs 0       0.007 0.070 1.007 
  N 30758 29604 30758 
  Classification Rate 59.19 59.93 59.21 
   χ2 (change in -2LL) - 2198.75** 6.38** 
* p < 0.05          
** p < 0.01          
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     Table 88 
 
First-time freshmen model comparisons, Dependent variable: GR6, Base model: HSR + ATS 
   Model 1 Model 2 
Base Model: HSR + ATS B SE B OR B SE B OR 
  HSR 0.020 0.001 1.02** 0.020 0.001 1.02** 
  ATS -0.001 0.004 0.999 0.000 0.004 1.000 
  AP score group 1 vs 0    -0.333 0.090 0.717** 
  AP score group 2 vs 0    -0.121 0.054 0.886** 
  AP score group 3 vs 0    -0.044 0.054 0.957 
  AP score group 4 vs 0    -0.054 0.071 0.947 
  N 29604 29604 
  Classification Rate 59.93 60.05 
   χ2 (change in -2LL) - 18.68** 
* p < 0.05       
** p < 0.01       
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       Table 89 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA 
   Model 1 Model 2 Model 3 Model 4 
Base Model: PCGPA B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA 0.100 0.017 1.105** 0.100 0.021 1.105** 0.095 0.020 1.1** 0.097 0.017 1.102** 
  HSR    0.009 0.001 1.009**       
  ATS       0.008 0.007 1.008    
  AP score group 1 vs 0          0.507 0.237 1.66** 
  AP score group 2 vs 0          0.385 0.145 1.47** 
  AP score group 3 vs 0          0.271 0.168 1.312 
  AP score group 4 vs 0          0.248 0.243 1.281 
  N 7525 5082 5451 7525 
  Classification Rate 54.15 54.58 55.73 54.72 
   χ2 (change in -2LL) - 3390.21** 2819.93** 14.78** 
* p < 0.05             
** p < 0.01             
 
  
1
3
5
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  Table 90 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: HSR 
   Model 1 Model 2 Model 3 Model 4 
Base Model: HSR B SE B OR B SE B OR B SE B OR B SE B OR 
  PCGPA    0.100 0.021 1.105**       
  HSR 0.010 0.001 1.01** 0.009 0.001 1.009** 0.012 0.002 1.012** 0.010 0.001 1.01** 
  ATS       -0.027 0.009 0.973**    
  AP score group 1 vs 0          0.008 0.270 1.008 
  AP score group 2 vs 0          0.175 0.169 1.191 
  AP score group 3 vs 0          -0.077 0.190 0.926 
  AP score group 4 vs 0          -0.027 0.290 0.974 
  N 5862 5082 4774 5862 
  Classification Rate 55.02 54.58 54.99 55.03 
   χ2 (change in -2LL) - 1081.73** 1484.3** 1.29 
* p < 0.05             
** p < 0.01             
 
  
1
3
6
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  Table 91 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: ATS 
  Model 1 Model 2 Model 3 Model 4 
Base Model: ATS B SE B OR B SE B OR B SE B OR B SE B OR 
 PCGPA    0.095 0.020 1.1**       
 HSR       0.012 0.002 1.012**    
 ATS 0.019 0.006 1.019** 0.008 0.007 1.008 -0.027 0.009 0.973** 0.017 0.006 1.017** 
 AP score group 1 vs 0          0.155 0.239 1.167 
 AP score group 2 vs 0          0.274 0.158 1.315 
 AP score group 3 vs 0          0.009 0.179 1.009 
 AP score group 4 vs 0          0.107 0.263 1.113 
 N 7063 5451 4774 7063 
 Classification Rate 51.38 55.73 54.99 51.28 
 χ2 (change in -2LL) - 2247.59** 3220.44** 3.54 
* p < 0.05             
** p < 0.01             
 
1
3
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Table 92 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA + HSR 
   Model 1 Model 2 Model 3 
Base Model: PCGPA + HSR B SE B OR B SE B OR B SE B OR 
  PCGPA 0.100 0.021 1.105** 0.088 0.023 1.092** 0.100 0.021 1.105** 
  HSR 0.009 0.001 1.009** 0.011 0.002 1.011** 0.009 0.001 1.009** 
  ATS    -0.032 0.010 0.969**    
  AP score group 1 vs 0       0.100 0.287 1.105 
  AP score group 2 vs 0       0.161 0.176 1.174 
  AP score group 3 vs 0       -0.075 0.200 0.927 
  AP score group 4 vs 0       0.078 0.302 1.082 
  N 5082 4133 5082 
  Classification Rate 54.58 54.80 54.70 
   χ2 (change in -2LL) - 1293.01** 1.18 
* p < 0.05          
** p < 0.01          
 
Table 93 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: PCGPA + ATS 
   Model 1 Model 2 Model 3 
Base Model: PCGPA + ATS B SE B OR B SE B OR B SE B OR 
  PCGPA 0.095 0.020 1.1** 0.088 0.023 1.092** 0.094 0.020 1.099** 
  HSR    0.011 0.002 1.011**    
  ATS 0.008 0.007 1.008 -0.032 0.010 0.969** 0.004 0.007 1.004 
  AP score group 1 vs 0       0.261 0.257 1.298 
  AP score group 2 vs 0       0.330 0.167 1.391** 
  AP score group 3 vs 0       0.030 0.193 1.031 
  AP score group 4 vs 0       0.254 0.273 1.289 
  N 5451 4133 5451 
  Classification Rate 55.73 54.80 55.77 
   χ2 (change in -2LL) - 1863.3** 5.59** 
* p < 0.05          
** p < 0.01          
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  Table 94 
 
Transfer student model comparisons, Dependent variable: GR6, Base model: HSR + ATS 
   Model 1 Model 2 Model 3 
Base Model: HSR + ATS B SE B OR B SE B OR B SE B OR 
  PCGPA    0.088 0.023 1.092**    
  HSR 0.012 0.002 1.012** 0.011 0.002 1.011** 0.012 0.002 1.012** 
  ATS -0.027 0.009 0.973** -0.032 0.010 0.969** -0.029 0.009 0.971** 
  AP score group 1 vs 0       -0.019 0.286 0.981 
  AP score group 2 vs 0       0.302 0.184 1.352 
  AP score group 3 vs 0       -0.073 0.206 0.930 
  AP score group 4 vs 0       0.152 0.307 1.164 
  N 4774 4133 4774 
  Classification Rate 54.99 54.80 54.50 
   χ2 (change in -2LL) - 890.44** 3.13 
* p < 0.05          
** p < 0.01          
 
 
   Table 95 
 
Table 95: Transfer student model comparisons, Dependent variable: GR6,  
Base model: PCGPA + HSR + ATS  
   Model 1 Model 2 
Base Model: PCGPA + HSR + ATS B SE B OR B SE B OR 
  PCGPA 0.088 0.023 1.092** 0.087 0.023 1.091** 
  HSR 0.011 0.002 1.011** 0.011 0.002 1.011** 
  ATS -0.032 0.010 0.969** -0.034 0.010 0.966** 
  AP score group 1 vs 0    0.095 0.307 1.099 
  AP score group 2 vs 0    0.321 0.194 1.379 
  AP score group 3 vs 0    -0.048 0.219 0.954 
  AP score group 4 vs 0    0.319 0.323 1.376 
  N 4133 4133 
  Classification Rate 54.80 55.00 
   χ2 (change in -2LL) - 3.83 
* p < 0.05       
** p < 0.01       
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Summary of Regression and Logistic Regression Results 
 Table 96 shows a summary of R
2
 values and classification rates for all regression and 
logistic regression models analyzed in this study, respectively.  HSR was the single best 
predictor for all three measures of college performance and for both populations, with the 
exception that for transfer students, the correct classification of six-year graduation status was 
highest when APTS was included as the only.  Recall, however, that when APTS was included 
as a predictor, the overall population was reduced to only those with AP examination scores in 
their records, which for transfer students was roughly 5 percent of the population.  Models that 
include APTS as a predictor are likely not directly comparable to those that do not, as the 
populations of inference are not equal.  As a result, it appears that PCGPA was the best single 
predictor of graduation rates for transfer students.   
 The inclusion of other predictors to the models was largely ineffective at producing large 
increases in the measures of model performance.  The addition of ATS to the models with HSR 
as the only predictor added anywhere from 0.7 to 2.0 percent to R
2
.  While those gains were all 
found to be statistically significant, they can hardly be argued to be largely meaningful 
differences.  Similarly, the inclusion of the maximum number of predictors resulted in the largest 
overall R
2
 values and best classification rates for both populations, as expected.  But gains were 
so small that one must wonder at their practical importance in predicting college performance 
above and beyond what can be predicted by HSR alone. 
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 Table 96 
 
Summary of the measures of model performance 
 First-year GPA (R
2
) Cumulative GPA (R
2
) 6-yr Grad Rate (CR) 
Model Predictor(s) Freshmen Transfers Freshmen Transfers Freshmen Transfers 
 HSR 0.274 0.106 0.255 0.111 59.06 53.78 
 ATS 0.142 0.057 0.113 0.050 55.63 52.61 
 PCGPA - 0.024 - 0.023 - 54.28 
 AP 0.032 0.004 0.023 0.004 52.16 52.27 
 APN 0.028 0.003 0.020 0.003 52.16 52.27 
 APTS 0.094 0.004 0.077 0.003 58.70 56.73 
 APSG 0.041 0.005 0.030 0.004 52.16 51.99 
 HSR + ATS 0.289 0.126 0.262 0.120 58.89 54.95 
 HSR + PCGPA - 0.115 - 0.118 - 55.35 
 HSR + AP 0.277 0.107 0.256 0.111 58.92 54.74 
 HSR + APN 0.276 0.106 0.256 0.111 58.87 54.57 
 HSR + APTS 0.281 0.091 0.263 0.120 60.65 60.00 
 HSR + APSG 0.280 0.108 0.258 0.112 58.88 54.67 
 ATS + PCGPA - 0.081 - 0.069 - 52.77 
 ATS + AP 0.145 0.058 0.114 0.050 55.56 52.48 
 ATS + APN 0.144 0.057 0.114 0.050 55.58 52.51 
 ATS + APTS 0.135 0.009 0.108 0.014 58.70 54.34 
 ATS + APSG 0.146 0.059 0.115 0.051 55.51 52.26 
 PCGPA + AP - 0.029 - 0.027 - 55.07 
 PCGPA + APN - 0.027 - 0.026 - 54.42 
 PCGPA + APTS - 0.016 - 0.018 - 56.36 
 PCGPA + APSG - 0.030 - 0.028 - 55.07 
 HSR + ATS + PCGPA - 0.139 - 0.130 - 55.30 
 HSR + ATS + AP 0.290 0.127 0.262 0.120 58.97 54.95 
 HSR + ATS + APN 0.289 0.126 0.262 0.120 58.97 55.28 
 HSR + ATS + APTS 0.283 0.106 0.263 0.125 60.35 59.20 
 HSR + ATS + APSG 0.291 0.127 0.263 0.121 58.96 54.71 
 HSR + PCGPA + AP - 0.115 - 0.118 - 54.83 
 HSR + PCGPA + APN - 0.115 - 0.118 - 55.09 
 HSR + PCGPA + APTS - 0.094 - 0.121 - 57.76 
 HSR + PCGPA + APSG - 0.117 - 0.119 - 54.57 
 ATS + PCGPA + AP - 0.081 - 0.070 - 52.85 
 ATS + PCGPA + APN - 0.081 - 0.069 - 52.60 
 ATS + PCGPA + APTS - 0.018 - 0.024 - 60.29 
 ATS + PCGPA + APSG - 0.082 - 0.071 - 52.28 
 HSR + ATS + PCGPA + AP - 0.139 - 0.130 - 55.23 
 HSR + ATS + PCGPA + APN - 0.139 - 0.130 - 55.01 
 HSR + ATS + PCGPA + APTS - 0.111 - 0.127 - 63.37 
 HSR + ATS + PCGPA + APSG - 0.140 - 0.131 - 55.23 
*HSR = HS Rank; ATS = Admission Test Score; PCGPA = Previous College GPA; 
AP = AP status; APN = Number of AP test taken; APTS = Average AP test score; 
APSG = AP score group 
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Further Inspection of AP examination scores 
 Although, in general, it appeared that AP examination participation and AP examination 
score information added little practical value to the prediction of any of the measures of college 
success, it is still beneficial to break down the relationship between AP examination information 
and those measures of college success.  Table 96 presents the relationship between average AP 
examination score and the three measures of college success, and Table 97 presents the 
relationship between the number of AP exams taken and the three measures of college success.   
 The results from Tables 96 and 97 illustrate that, in general, first-time freshmen and 
transfer students who have taken AP exams tend to perform better academically in college than 
those who have not.  In addition, students with higher AP examination scores tend to do better 
than students with lower AP examination scores, and students who have taken more AP exams 
tend to do better than students who have taken fewer AP exams.  The students who take AP 
exams and receive high scores are likely the same students who rank high in their high school 
classes and score high on their admission test scores, however, which is why AP examination 
information adds little to the prediction of first-year grades, cumulative grades, or graduation 
status. 
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Table 97 
 
Average AP exam score group and college success 
  FYGPA (Avg) CGPA (Avg) GR6 (percent)* 
  Freshmen Transfers Freshmen Transfers Freshmen Transfers 
No AP exam 2.82 2.74 2.73 2.71 48.8% 47.9% 
  (n = 26,645) (n = 10,238) (n = 26,645) (n = 10,238) (n = 15,554) (n = 6,084) 
1 ≤ APavg < 2 2.84 2.73 2.71 2.75 51.9% 56.5% 
 (n = 582) (n = 83) (n = 582) (n = 83) (n = 233) (n = 23) 
2 ≤ APavg < 3 3.14 3.06 3.00 2.98 57.0% 58.1% 
  (n = 1,599) (n = 220) (n = 1,599) (n = 220) (n = 753) (n = 86) 
3 ≤ APavg < 4 3.37 3.11 3.19 3.06 62.6% 57.8% 
 (n = 1,694) (n = 166) (n = 1,694) (n = 166) (n = 792) (n = 64) 
4 ≤ APavg ≤ 5 3.56 2.91 3.37 2.87 58.0% 51.0% 
  (n = 940) (n = 73) (n = 940) (n = 73) (n = 417) (n = 35) 
* Graduation rates were calculated using data from 1999-2003 cohorts only 
 
 
 
Table 98 
 
Number of AP exams and college success 
 FYGPA (Avg) CGPA (Avg) GR6 (percent)* 
  Freshmen Transfers Freshmen Transfers Freshmen Transfers 
No AP exam 2.82 2.74 2.73 2.71 48.9% 48.0% 
  (n = 26,645) (n = 10,238) (n = 26,645) (n = 10,238) (n = 15554) (n = 6,084) 
1 AP exam 3.18 2.98 3.03 2.94 58.2% 59.5% 
 (n = 2,469) (n = 323) (n = 2,469) (n = 323) (n = 1237) (n = 121) 
2 AP exams 3.3 3.01 3.14 2.96 60.3% 52.8% 
  (n = 1,096) (n = 127) (n = 1,096) (n = 127) (n = 499) (n = 53) 
3+ AP exams 3.42 3.07 3.22 3.00 59.0% 52.9% 
  (n = 1,250) (n = 92) (n = 1,250) (n = 92) (n = 459) (n = 34) 
* Graduation rates were calculated using data from 1999-2003 cohorts only 
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Chapter 5 
Discussion 
Discussion of Findings 
Expanded Understanding of the Population of Transfer Students 
Although perhaps not the primary goal of the study, the results helped to expand our 
general understanding of the population of transfer students, a population which has not received 
much attention in the literature.  Transfer students with AP examination scores make up a small 
percentage of the population of transfer students—roughly 5 percent (see Table 3).  This is an 
important finding in itself, even if it was not overly surprising, as it has important implications 
regarding the use of AP examination scores in admissions.   Even if AP scores had been shown 
to be highly predictive of college performance, it would be wise to discuss why the percentage of 
transfer student applicants with AP scores was small before actually implementing a policy to 
use AP scores in admissions.  For example, if the percentage of transfer students with AP scores 
was found to be small simply because the overall percentage of high school students who are 
qualified to take an AP examination is also small, then perhaps the use of AP scores in 
admissions could be justified.  If only a small percentage of students in the overall population 
were provided with opportunities to take AP courses and examinations, however, then the use of 
AP examination scores in admissions might be considered an unfair practice, as students without 
access to AP courses would be unfairly disadvantaged. 
In addition to learning that the percentage of transfer students with AP examinations is 
small, we also gained some knowledge about how the transfer student population is changing 
over time.  Our literature review provided us with several theories regarding the factors that 
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would motivate a student to begin at one school and transfer to another school (e.g., financial 
considerations, convenience factors).  We neither collected nor had available the type of 
information that could be used to test or confirm those theories, but the results certainly did 
nothing to dispute them, as the transfer student population was found to be changing in ways 
congruent with those theories.  The number of transfer student applicants is rising (Figure 5), as 
is the percentage of transfer students with one or more AP examination scores in their records 
(Figure 4).   If nothing else, the results concerning the changes in the transfer student population 
reiterated two notions: (1) moving forward, transfer student admission will likely become an 
increasingly important issue for many colleges and universities to consider, and (2) if the 
percentage of transfer students with AP examination scores continues to grow at such a rapid 
pace, it may still prove to be valuable admission criterion. 
Lastly, the results indicated that the transfer student population appears to be a more 
heterogeneous group than first-time freshmen.  We found transfer students to be roughly three 
years older at enrollment than first-time freshmen, but perhaps more noteworthy is the fact that 
the standard deviation for age at enrollment was almost four times larger for transfer students 
(SD = 4.33) than for first-time freshmen (SD = 1.12).  It is reasonable to believe that students 
that vary more in age also vary more on other important factors as well.  Furthermore, first-time 
freshmen with AP examination scores differed in age at enrollment by less than a half year from 
first-time freshmen without AP examination scores, but transfer students with AP examination 
scores were two years younger on average than transfer students without AP examination scores 
(21.1 years old versus 23.1 years old, t = 10.47, p < 0.001), an indication that the transfer student 
population could be made up of a few important but categorically different subpopulations. 
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Discussion of Regression Results 
The primary purpose of the study was to determine if data would support the use of AP 
examination scores in the college admission of transfer students, and data from the population of 
first-time freshmen were also examined to help evaluate the transfer student results.  Table 5 
shows the bivariate Pearson correlations between each predictor and each measure of college 
performance, and Table 96 provides a summary of the measures of model performance (i.e., R
2
 
or classification rates) for all the linear and logistic regression models analyzed in this study.  For 
both populations, the AP examination variables in this study—AP, APN, APTS, and APSG—
were all positively correlated with all three measures of college performance: FYGPA, CGPA, 
and GR6.  Generally speaking, however, the other predictors examined in this study—HSR, ATS 
and PCGPA (for transfer students)—were found to have stronger correlations with college 
performance than the AP variables.  All of these findings were expected. 
HSR was found to be the single best predictor of college GPA (i.e., FYGPA or CGPA), 
regardless of population, and ATS was found to be the second best predictor.  For the population 
of transfer students, PCGPA was found to be the third best predictor of FYGPA and CGPA (i.e., 
better than the AP variables, but not as good as HSR or ATS).  HSR was also the best predictor 
of GR6 for first-time freshman (with respect to logistic regression classification rates), but APTS 
and PCGPA were found to be the produce the best GR6 classification rates for transfer students.  
These findings were largely consistent with the literature, at least for the population of first-time 
freshmen (Armstrong & Carty, 2003; Bowen, Chingos, & McPherson, 2009; Bridgeman, 
McCamley-Jenkins, & Ervin, 2000; Bridgeman, Pollack, & Burton, 2004; Burton & Ramist, 
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2001; Camara & Echternact, 2001; Geiser & Santelices, 2007; Geiser with Studley, 2001; Linn, 
2005).   
For first-time freshmen, including both HSR and ATS as predictors produced either the 
highest or close to the highest R
2
 values, although in some cases, the addition of one of the AP 
examination variables as another predictor appeared to produce very small but statistically 
significant improvements to the prediction of FYGPA or CGPA.  Once again, the findings for 
first-time freshmen were was largely consistent with the literature, as HSR and ATS have often 
been found to be the best predictors of FYGPA and CGPA.  For example, Bowen, Chingos and 
McPherson (2009) conducted perhaps the most recent of the large-scale national studies on this 
issue and found similar results, namely that HSR and ATS were the two most important 
predictors of FYGPA and GR6, in that order.      
For the population of transfer students, the model with HSR, ATS, PCGPA, and APSG 
included in the model produced the highest R
2
 values in the prediction of FYGPA or CGPA.  As 
was the case for first-time freshmen, the R
2
 values were not much higher than those obtained 
from simpler regression models (i.e., models with fewer predictors), even though some of the 
improvements due to AP variables were found to be statistically significant.  Judgments about 
the importance of the AP variables in the prediction of the measures of college performance will 
likely require distinctions to be made between the concepts of ―statistical‖ and ―practical‖ 
significance.  The statistical significance of these findings is in large measure the result of 
working with large sample sizes.  Statistically significant findings are, in fact, indicators of 
―real‖ improvements in R2, yet these improvements are so small and the sample sizes so large 
that it can be argued that the AP variables added little meaningful information (i.e., practical 
148 
 
significance) to the prediction of college success after accounting for other predictor variables 
used in the admissions process (e.g., HSR, ATS, and PCGPA).  Certainly, such information 
would rarely aid in the acceptance decisions of individual students, although such data might 
have import in the case of very difficult decisions. 
There are some plausible reasons as to why the AP variables were not found to be 
meaningful predictors of the transfer student college performance.  One reason is quite simply 
that transfer student college performance appears to be a difficult construct to predict using high 
school achievement measures, at least compared with the construct of first-time freshman college 
performance.  The R
2
 values obtained from the analyses of first-time freshmen were generally 
found to be between 0.25 and 0.30 when the best predictor variables (i.e., HSR and ATS) were 
added to the model, indicating a moderately strong relationship.  For transfer students, however, 
even when all predictors were included in the model, R
2
 values never reached higher than 0.14, 
indicating a relatively weak relationship.   
Another reason why AP variables were not found to be meaningful predictors is that the 
percentage of incoming UNL students with AP examination scores is relatively small.  As of 
2007, the last year for which data were collected for this study, just 20 and 8 percent for 
incoming first time freshmen and transfer students had taken an AP examination (see Figure 5). 
As a result, the variances of the AP variables are likely smaller than they would be if a larger 
percentage of the populations had AP examination scores in their backgrounds, and with smaller 
variances often comes underestimated correlations with other variables.  In turn, the relationship 
between AP examination scores and measures of college success may not be as pronounced as it 
would be in situations where a higher percentage of student applicants had AP examination 
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scores in their records.  The percentage of students with AP examinations is on the rise; therefore 
it is possible that AP variables will have a better chance of being identified as stronger predictors 
of college performance in similar future studies.   
A third potential reason that AP variables were found to be lacking in predictive power is 
that all AP examination scores were treated equally, regardless of subject area.  Hargrove, Godin, 
and Dodd (2008) examined the relationships between AP participation (course and/or 
examination) and college performance, and they conducted separate analyses for seven different 
AP subject areas.  Their results indicated some small differences between the groups (i.e., 
between the AP subject areas), indicating that not all AP examinations may equally predict later 
college performance.  A similar investigation was not feasible for this study. With small numbers 
of transfer students with AP examination scores in our dataset, conducting separate analyses for 
each AP subject area would have reduced the sample sizes even further and would not have 
allowed for many meaningful comparisons across subject areas. 
In addition to the reasons listed in the preceding paragraphs, there are two common 
phenomena that are known to result in substantial underestimation of the observed validity 
coefficients (i.e., correlation coefficients) in studies that examine the power of admissions tests 
(or other admissions criteria) in predicting measures of college performance: (1) restriction of 
range in the observed test scores and (2) unreliability in the criterion measure (see Sackett, 
Borneman, and Connelly, 2008, for a thorough review of this issue).  We considered both in this 
study, with special focus being given to the idea that these issues may affect the population of 
transfer students more than the population of first-time freshmen and therefore impact our 
estimates for that population. 
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First, restriction of range can negatively bias the relationship between the predictors and 
the criterion measure because correlations are calculated only for those students who were 
accepted, not the entire applicant pool.  To the extent that students receiving low scores on 
admissions tests would have performed poorly in college (had they been accepted), the 
correlation estimate based on this ―restricted‖ sample would be underestimated.  After reviewing 
the distributions of the key variables in this study and comparing them across the populations, 
there was little evidence to suggest that there were any major difference in range restriction 
between the groups.  The problem of range restriction does not appear to be more problematic 
for transfer students.  
The second phenomenon—unreliability in the criterion measure—has already been 
mentioned to a certain extent.  FYGPA, CGPA, and GR6 are not measured with perfect 
precision.  That is, there are several outside factors that could influence a student‘s grades or a 
student‘s chance of graduating in ways we did not or could not measure.  We have already 
mentioned that transfer students are probably a more diverse group and that their college success 
may be more susceptible to outside influences.  In addition to that, it may also be the case that 
FYGPA, for example, represents a slightly different construct for the two populations.  FYGPA 
is the most commonly used measure of college success in predictive validity studies involving 
first-time freshmen because it is readily available and because first-time freshmen often take 
similar courses (i.e., ―generals‖) during their first year (Camara and Echternacht, 2000).  For the 
population of transfer students, however, who may have already completed their general 
coursework, FYGPA will be affected by the difficulty and intensity of the courses taken during 
their first year.  The influence of course rigor on FYGPA is an example of unreliability in the 
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criterion measure, and it provides a justification for the finding that none of the predictors were 
as strongly related to the three criterion measures for the population of transfer students as for the 
population of first-time freshmen. 
Limitations of the Study 
This study has several important limitations.  First, care should be taken in generalizing 
these results to other U.S. institutions.  All of the data for this study were obtained from the 
University of Nebraska-Lincoln (UNL), and while UNL has a fine reputation in the Midwest as a 
research-intensive institution with many reputable academic programs, it is not generally 
classified as a ―highly selective‖ institution at the undergraduate level.  For example, UNL was 
one of the 21 flagship institutions that supplied data to the large-scale study conducted by 
Bowen, Chingos, and McPherson (2009).  After careful consideration of a variety of institutional 
characteristics (e.g., average ACT/SAT scores of applicants, applicant acceptance rates), UNL 
was grouped into the ―Sel III‖ selectivity cluster, which was the least selective category used in 
that study.  Other institutions with a higher level of selectivity likely have higher percentages of 
students with AP examination scores in their records, and a similar study conducted using data 
from those types of institutions may yield different results.   
Second, relatively little background information was available on the population of 
transfer students in this study.  Useful information would have included things such as the type 
of institution the student was transferring from, the number of previous college credits earned, 
previous work experience, or the reason for the transfer.  Qualitative information such as 
motivational level or career plans might prove useful in helping these predictions.  Such data 
might be gleaned via admission interviews or some other method.  Clearly, there is much room 
152 
 
for improvement in the prediction of transfer student college performance, likely because there 
are other factors influencing transfer student college performance that were not addressed in this 
study.  It may be that certain pieces of information (e.g., PCGPA, APSG) would prove to be 
more useful in prediction college performance if other important background variables were 
being taken into account.   
A third limitation of this study stems from the fact that AP examination scores give 
incomplete information regarding the AP program and academic rigor.  A common criticism of 
using AP information in admissions has been that not all students have equal access to AP 
courses in high school.  The relatively small percentages of incoming UNL students with AP 
examination scores in their records may be an indicator that this argument may have some merit.  
Although receiving a high score on an AP examination is an indicator that the student has 
achieved a certain level of mastery in a particular subject area, the lack of an AP examination 
score can mean many things.  Simply put, some high-quality schools do not offer AP courses.  
Other schools claim to offer AP courses, but the quality of the AP course may not be up to par.  
Other schools may offer other types of ―advanced‖ or ―honors‖ courses which do not have a 
similar end-of-year examination.  Lastly, many schools may offer an AP course of the highest 
quality, but because AP examinations are optional, the student may still choose not to take it.  
Finally, there are costs associated with taking the Advanced Placement tests.  Although passing 
such tests may ultimately save later tuition costs, some students nevertheless may not be able to 
afford these expenses. 
Based on large national studies conducted by Adelman (1999, 2006), high school 
academic rigor has been shown to be an important factor in the prediction of college success.  
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Furthermore, we know that the College Board is taking measures to ensure (1) that more and 
more students have access to AP courses, and (2) that courses given the ―Advanced Placement‖ 
label are all of adequate quality.  In studies such as this, the best-case-scenario would be to have 
access not only to student‘s AP examination scores but to also have information regarding a 
number of factors that were unavailable to us, including measures of overall academic rigor and 
measures of AP course quality.     
Integration and Implementation of Results 
 Regarding the use of AP examination scores in transfer student admissions, there is other 
information to be learned before the implementation of such a policy.  There is evidence of 
growth in the number of transfer student applicants and change in the qualifications of transfer 
students applicants, and in order to maintain the fair treatment of those applicants, schools like 
UNL will undoubtedly have to evaluate their transfer student admission policies at regular 
intervals.   The results of this study, however, do not provide strong evidence that decisions 
regarding transfer student admission would be more informed by knowing whether a student 
participated in an AP examination and/or how that student performed on that test.  In fact, there 
is some evidence that even for the population of transfer students, HSR and ATS may still be 
more valuable predictors of college performance than PCGPA, which is currently the primary 
criterion examined by UNL in the admission of transfer students.   
Directions for Future Research. 
 Additional work is needed in several major areas.  First, and probably most important, a 
better understanding of the population of transfer student is crucial to anyone attempting to 
improve the prediction of transfer student performance.  Very few studies have focused solely on 
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the population of transfer students, and little is known about the transfer patterns of students or 
the major reasons students transfer from one institution to another.  It may be possible that the 
population of transfer students is comprised of several distinct subpopulations.  For example, 
could we reasonably group transfer students into the following two categories: (1) students who 
immediately enroll in a 2-year institution and then immediately transfer to a 4-year institution to 
complete their bachelor‘s degree and (2) all other transfer students?  What other important 
subgroups exist?  It would also be important to discover the qualitative and quantitative 
differences between any emerging subpopulations.  Regardless of how subpopulations are 
defined, an important research topic would be to determine if the variables that are found to be 
important predictors of college performance are the same across those subpopulations. 
Qualitative, quantitative and mixed methods studies could all contribute valuable information in 
this area, and it is likely that the results of this work would shape future studies that try to 
examine which pieces of information would be most valuable in the admission of transfer 
students.   
 The expansion of this study to include data from other types of institutions would also 
increase the generalizability of the results.  There is still abundant literature that suggests that AP 
examination scores may prove to be a valuable admission criterion, thus similar research efforts 
at institutions with a higher degree of selectivity (and perhaps a higher percentage of students 
with AP examination scores) may prove be beneficial to those institutions.  Because there is no 
one-size-fits-all approach with respect to admissions, it would, in theory, be a valuable practice 
for all institutions without open enrollment policies to conduct similar studies to ensure that the 
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admissions criteria being used are consistent with the goals and mission statements of those 
institutions.   
 AP examination scores are not the only available subject-specific achievement tests.  
Other ―honors‖ programs (e.g., International Baccalaureate, or IB) also administer end-of-year 
standardized assessments.  In addition, some states require that all high school diploma seekers 
take and pass a statewide assessment in certain subject areas in order to graduate.  All these 
subject-specific test scores are examples of test scores that would be available for use in transfer 
student admission, although policy decisions regarding their use in admissions would obviously 
involve more than simply examining their respective abilities to predict college performance.  
But if one is to take a serious look at the potential for using AP examination scores in the 
admission of transfer students, one should also look at other available and potentially useful test 
scores. 
Another direction for future research would be to examine the possibility that AP 
examinations in some subject areas may be more predictive of college performance than AP 
examinations in other subject areas.  To our knowledge, there have been few studies that have 
examined this topic for first-time freshmen, and no studies which have examined this topic for 
transfer students.  For example, are AP examination scores from core subject areas such as math 
and science more important than AP examination scores from other subjects such as music 
theory or Latin?    Research done in this area would need to be handled with a certain amount of 
sensitivity, as there would have to be clear communication regarding the differences between the 
concepts of ―more important‖ and ―more important for the prediction of college success‖.  It is 
possible too that some test scores may prove more valuable for some majors than for others and, 
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hence, analyses at the departmental level might be more useful than institutional ones, especially 
for transfer students who are likely to enter  four-year college knowing better what their major is   
likely to be.  Regardless, information of this nature may still be useful to college admissions 
offices as they are responsible for making sure that admitted students have a fair chance to 
succeed in college, and any information that can be shown to be predictive of college success is 
noteworthy. 
This study provides an important and current snapshot of the population of new students 
at UNL, but that population is by no means static, and as AP examination participation increases, 
AP exam scores may still prove to be useful in college admissions at some point in the future.  
Therefore, it is important to monitor the percentage of students with AP examination scores in 
their records.  If that percentage climbs high enough, another similar study to evaluate the value 
of using AP examination scores in admissions may be warranted. 
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